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Thirty  years  of  pioneering  by  UTC's  re- 
search, design,  and  engineering  staffs  as- 
sures you  quality  and  reliability  unexcelled 
in  the  industry.  UTC's  tine  of  stock  and 
special  custom  built  items  covers  virtually 
every  transformer  and  filter  requirement  for 
both  military  and  commerciat  use. 

UTC  replacement  type  transformers,  here 
described,  (Pri.  117  V.  50/60  cycles)  provide 
the  highest  reliability  in  this  field.  All  units 
are  low  temperature  rise,  vacuum  sealed 
against  humidity  with  special  impregnating 
materials  to  prevent  corrosion  and  electroly- 
sis. Shells  are  finished  in  attractive  high 
lustre  black  enamel. 
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7S  Magazine  is  published  monthly 
by  Amateur  Radio  Pub  I  itching.  Inc., 
116  Main  Street,  Norwalk,  Connecti- 
cut, Please  note  that  the  address  of 
the  business  office  where  you  are  to 
send  all  correspondence,  subscript 
tiotis,  submitted  articles,  etc*,  i& 
71*  Maira^ine,  Peterborough,  N.  H- 
The  telephone  number  is  603-924- 
S873  and  we  dare  you  to  try  to  get 
It  from  the  phone  company.  Sub- 
scription rates,  while  covered  rather 
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Get  a  load  of  these  articles! 

Synchronous  Detection ,    .  ,  .  K2TKN  .,..., 

A  breakthrough  article,  .  .reading  signals  40  db  down 
in  the  noise, 

73  Tests  the  Maverick  Filter WA21NM 

Really  picks  off  those  six  meter  Indians, 

What's  A  Vidicon?    , W2RWJ 

It  is  the  amateur's  answer  to  live  TV, 

Twin  Cavity  Two  Meter  Filter  ,..,,..  ,  W3TUZ. 

It's   whafs   up  front  that  counts*   A  thinking    man's 
filter. 
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40  watt  transistor  modulator. 

How's  My  What?  .  .    . ,.,_..  ,  W7iDF.  ..... 

Ken  has  a  good  answer  for  our  June  article  on  How^s 
Your  Ham  Image? 

Western  Ham ......_.  Rodgers. 

Sense  of  humor  test,  ID  points  if  tears  come  to  your 
eyes. 
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How  to  make  your  exciter  load  into  the  final  about 
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Rate-of-Change  Limlfer  Revisited K5JKX.  ..... 

Using   crystal   diodes  in  the   noise   limiter  from  the 
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Part  IL  All  band  supermagnificent  home  built  receiver* 
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K2CM 

A  very  compelling  article,  YouH  probably  be  coupling 
after  you  read  this. 

Propagation  Charts .  .  ,  ,  ,K2IGY.  , ,  ... 
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Never  Say  Die 


SEVERAL  vacationers  have  stopped  by  for 
a  hello  and  been  put  to  work  hanging  up 
antennas  and  sorting  out  radio  equipment 
from  the  hundreds  of  cartons  all  over  the  bam. 
Paul  Day  WIPYM  has  practically  become  a 
staff  member  l^v  now,  having  spent  almost  his 
entire  vacation  here.  Now  he  usually  turns  up 
around  dinner  time  and  puts  in  a  strenuous 
evening  working  on  some  project  or  other, 
Dave  Brown  K2IGY  came  up  in  his  Porsche 
for  a  short  visit  and  found  out  how  much 
tiouble  we  have  to  go  tlirough  each  month  to 
prepare  his  propagation  ubart  for  publication, 
VVe  sat  him  down  at  a  card  table  (our  version 
of  a  desk)  with  a  large  blank  chart  and  hun- 
dreds of  strips  of  patterned  paper  to  paste  on 
tlie  chart.  Two  days  later  he  got  through  and 
headed  back  to  Long  Island  vowing  he  would 
never  come  back  here  during  chart  makeup 
time* 

Another  welcome  visitor  was  Paul  Smith 
WA2SPB  who  spent  three  days  with  us  carry- 
ing around  all  the  heavy  things  we  could  find 
for  him  plus  installing  an  intercom  and  about 
two  hundred  other  odd  fobs.  He  swears  he 
had  fnn.  Jesse  Adams  KILYC,  a  naval  surgeon 
from  Kittery,  Maine,  stopped  by  and  was  soon 
put  to  work  assembling  steel  shelving  to  hold 
the  ham  gear.  Unless  we  get  a  lot  more  filled 
up  with  permanent  guests  than  w^e  are  now 
we  can  put  up  any  visiting  firemen  for  the 
night,  and  may  well  have  some  little  chore 
to  keep  them  out  of  mischief.  Porsche  pushers 
particular! y  welcome, 

A  Ball 

The  new  headquarters  building  is  teeming 
with  activity.  Towers  are  going  up.  Beams  are 
being  swimg.  Rigs  are  being  assembled  and 
hooked    up.    The   request    for    help    brought 


several  good  answers  and  we  have  a  happy 
little  staff  living  and  working  together  to  put 
out  73  and  get  as  much  ham  gear  on  the  air 
as  possible* 

After  just  three  weeks  we  are  set  up  with 
something  on  all  bands  from  two  through  80 
meters.  We*ll  get  on  the  rest  of  them  before 
long  too-  Nest  w^e  will  start  putting  in  ampli- 
fiers and  bigger  antennas  so  we  can  really  be 
heard.  I  don't  know  how  many  of  you  appreci- 
ate wliat  an  exciting  thing  it  is  to  be  able  to 
get  on  the  air  again  after  being  buried  in  the 
middle  of  Brooklyn  for  some  years.  Now,  when 
I  call  a  KX6y  he  comes  back  to  me.  Even  on 
six  meters  I  can  sit  there  and  w^ork  one  DX 
station  after  another,  Tliere  was  a  little  matter 
of  my  T\^l  wiping  out  channel  t^vo  for  the 
entire  towii,  but  then  Peterborough  isn*t  very 
large.  I  whipped  out  the  Gavin  filter  wliich  I 
had  somehow  neglected  to  return  after  our 
httle  test  of  it  this  month  and  brought  the  T\T 
under  control. 

We  can  still  probably  use  one  or  two  more 
eager  beavers  wdio  are  interested  in  hamming 
more  than  money.  We  have  a  lot  of  ham 
gear  to  install^  a  lot  of  booklets  to  put  out, 
and  a  lot  of  w^ork  to  be  done  for  73,  In  return 
for  tills  we  wiU  provide  room,  board,  and  some 
pocket  money  and  a  wealth  of  fun  and  experi- 
ence. Absolutely  no  smoking  or  drinking  here 
though. 

This  issue  of  73  rounds  out  two  vears  of 
publishing*  The  magazine  is  going  well  .  *  , 
almost  everyone  likes  it  and  we  ha\c  enjoyed 
a  growth  rate  that  is  a  phenomenon  in  our 
field.  We  have  our  new  gigantic  quarters  wdtli 
a  fine  ham  station  being  installed  and  an  im- 
pressive test  lab  being  built  in*  We  have  the 
first  of  a  growing  group  of  regular  em]>loyees. 
Our  Math,  Coils^  Mickey  Miker,  Ham  TV  and 
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COMPARE  QUALITY! 
COMPARE  PRICE! 

m  90  Watts  Phone 
80  Thru  10  Meters 
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iuilt-in 


Clear, 


7950 

NO  MONEY 
DOWN 


3-SectFon    Low-Pass    Filter  • 

Chirpless   Grid  Block  Keying 

Dollar  tor  dollar  you  can't  beat  this  new  Lafayette 
Starflite  transmitter*  Easy  to  build  and  operate,  it 
glistens  with  quality  and  performance  all-over.  Pea- 
tures  in  additmn  to  those  listed  above?  5  crystal 
positions  and  provisions  for  external,  VFO^  illumi* 
nated  edgewise  panel  meter  and  pin-net  work  out- 
put for  proper  antenna  match.  Buy  one  now  —  we 
know  you'd  be  satisfied  with  it. 


THE  LAFAYETTE  HE-30 

Professional  Quality  Communications  Receiver 

•   TUNES   550   KCS  TO   30   MCS   IN 

FOUR   BANDS   •    BUILT-IN   tt-MULTI- 

PLIER  FOR  CROWDED  PHONE  OPERA^ 

TION     m     CALIBRATED    ELECTRICAL 

BANDSPREAD    ON    AMATEUR    BANDS 

00    THRU    10    METERS     •     STABLE 

OSCILLATOR    AND    BFO    FOR    CLEAR 

CW  AND  SSB  RECEPTION  •  BUILT-IN  EDGEWISE  S-METER 

Sensitivity  is  1.0  microvolt  for  10  db.  Signal  to  Noise 

ratio.  Selectivity  Is  ±  0.8  KCS  at  — 6db  with  Q-MULTI- 

FLIER.  TUBES;  6BA6— RF  Amp,  68E6  Mixer,  6BE6  OSC-, 

6AV6  Q-Multiplier^BFO,   2-6BA6    IF  Amp,,   6AV6  Det^AF 

Amp.  ANL,  6AQ5-Audio  output,  5Y3  Rectifier. 
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DEPENDABILITY 


THREE  REASONS  WHY 
YOUR  BEST  BUY  IS 


«  »ii 


B^Z     W^Y     AERO-DYKAMIC 

■  ^«:^-*9n;;  Me<:.r ©cs^^^  load 

, -dnyr/f  .:pr<^y-l-c|^^''-'i.'?;t€:[es coping 

a c t i:oit     tt^^at      p eflrtti  I f ^      ra  is  i  n  g 

one!  Sower  ing  of  tower   sections* 

CR^NK  UP  TO  60  F E ET, 
CSWN  TQ  25  F  EET  and 
TIl^TS  OVEt  FOR  ACC  ESS 
TGWISTOR  GtSEAM- 
STRENCTH  rs  built-in  to 
^EVery  E«Z  W^y  Tower,*, Heavy 
war!1  ;Sta«!  ;fubing  logs^  con* 
tinuous  d  iCfgona  1  bracing  of 
soMci  sto«^{  rod  and  electrfc- 
CQ  I  ly^^v^etded  throughout^*, ♦no 
loose  ;^#1ts  or  nuts  here.  E-Z 
Way  d^ign  and  strength  are 
your  assurance  of  DEPEND- 
ABILITY that  you  can  count 
ort  year  ofter  yeor.  See  your 
nearest  distrfbutor  today  or 
write  for  free  literaturo« 


The  SATELLITE 

Model  RBX-60-3P  (Pointed}        $335-00 
Model  RBX*60-3G  (Galvanized)  $410*00 

MOUNTING  KtTS: 
GPK  X60'3  (Ground  Post)  $125-00 

BAK  X  (Wall  Bracket)  $17,00 

Freight    Prepctid    cinywhere    in    (48}    U.    S.    A* 

Other  Towers  Irom    $99.50   to   $1995,00 


Surplus  Index  books  are  in  priiit  and  we  have 
a  whole  raft  more  hi  preparation.  Things 
look  pretty  good. 

We  are  going  to  do  everythmg  we  can  this 
fall  to  make  sure  that  as  many  amateurs  as 
possible  ai'e  convinced  to  subscribe.  Those  of 
you  that  like  what  we  are  doing  and  want  to 
help  can  accomplish  a  lot  by  mentioning  our 
articles  and  the  magazine  during  your  QSO  s. 
You  can  talk  up  73  in  club  bnlleHns  and  at 
club  meetings*  We  try  to  be  restrained  in  our 
promo tionj  leaving  the  enthusiasm  up  to  you. 

In  the  closing  part  of  my  editorial  last 
month  I  hinted  that  readers  might  pay  a  bit 
more  attention  to  the  companies  that  are  ad- 
vertising in  73.  Ron  Levine  of  Polybonics  was 
afraid  that  this  might  lead  to  problems  for 
every-other-month  advertisers,  who  might  be 
considered  non-advertisers  half  of  the  time. 
This  is  a  complication,  to  be  sure,  but  I  doubt 
if  anyone  will  forget  the  four  page  Polytronics 
ad  in  the  April  issue.  Another  reader  suggests 
that  we  give  the  name  of  the  advertising  man- 
ager in  a  list  in  73  so  the  readers  can  write 
to  the  right  man  and  register  their  opinions. 
This  might  lead  to  some  emotional  problems* 
When  in  doubt  address  your  letter  to  the  presi- 
dent of  the  company  and  let  him  pass  it  to 
the  advertising  manager- 
Club  Subscriptions 

There  is  still  time  to  get  in  your  club  sub- 
scriptions at  our  present  low  rate  if  you  get  a 
move  on.  Used  to  be  we  could  only  handle 
new  subscriptions  at  this  rate^  but  weVe  en- 
larged our  staflF  and  can  novt^  handle  renewals 
as  welh  The  special  club  rate  is  available  to 
any  group,  whether  spontaneous  or  organized, 
that  submits  fiv^e  or  more  subscriptions  at  a 
time.  This  saves  us  enough  time  so  we  can 
afford  to  present  you  witli  a  bit  of  rebate  in 
the  form  of  a  lower  rate.  Use  a  separate  sheet 
of  paper  and  send  us  your  list.  Be  sure  to 
mention  the  name  of  the  club  somewhere  as 
w^ell  as  the  names,  QTH's  and  calls  of  sub- 
scribers,  We  also  like  to  know  whether  it  is  a 
new  or  renewal  subscription.  All  club  subscrip- 
tions will  stall  with  the  next  published  issue 
miless  rather  obvious  attention  is  called  that 
you  desire  otherwise. 

Club  rate;  $3.00  per  year,  five  or  more  at 
a  time, 

VHF  Amateur  Defuncts 

Though  the  details  are  somewhat  obscure 
as  yetj  it  does  seem  as  if  CQ  has  gobbled  up 

{Turn  to  page  58) 


73  MAGAZINE 


Pf^ 


iNJteR 


•-^1 


AMATEUR 
CRYSTAIS 


Amateurs  throughout  the  world  de- 
pend on  International  crystals  for 
precision  frequency  control. 

Manufactured  by  the  same  highly 
skilled  craftsmen  who  produce  Inter- 
national commercial  crystals  for  the 
broadcast  industry,  two-way  radio 
communication,  and  our  space  and 
missile  program. 

International  Amateur  Crystals 

1000   kc  to   137   mc  —  ,01%  tolerance 

Wire  mounted^  plated  and  hermetically  sealed 
in  metal  holders*  FA-5  and  FA-9  are  HC/5U 
pin  type.  The  FM-9  is  an  HC/18U  pin  type. 

Priced  from  $3.30  to  $10.00 


the  PERFECT  combination 


ft 


Tio 


L  CRYSTAL 
SWITCHES 


When  you  design  or  build  ,  ,  .  com- 
bine International  crystals  and  crystal 
switches.  Switches  available  from 
3-position  to  24-position.  For  antennas 
and  laboratory  work  use  International 
coaxial  switches. 

Priced  from  $2.75  to  $19.50 

1.  S-121    Triple    Socket    Crystal    Switch.    Cat, 

No.   150-126. 
*2.  AC-44  Single  Pole,  24-Position  Crystal  Switch. 
Cat.    No.    150-131. 

3.  12-Position  Crystal  Switch.  Cat  No.  150-153. 

4.  3-Position   Coaxial   Switch.  Cat.  No.  100-112. 

Write  today  for  Internatfonars  Free  catalog 
of  precision  made  crystals  and  equipment. 


i  FA^5 


FA-9  ^ 


4  FM-9 


Specify  crystal   type   and 
frequency  when  ordering. 


FuTidsmental 

FA-5  afltl  fA-a- 

FM  9 

■^  lOCfl  -    1^93  kc 

•  ]500  -    1799  Jic 

•  ISOO  -    1999  he 
aOCQ  -    WM  kc 

IQDOO  -  1^999  kn 
I500C  -  2QQQD  kc 

rtQt  at'ailjtile 

Not  av^ii^br^ 
Not  availabre 
m^  ■  5^9.999  he 
lOOCO  -  15000  kc 
ISODI  -  19999,999  U 

OverlanB  {3rd] 

m  -      14.99  mc 
15  -     29-99  mc 
3Q  -     5fl.5§  mc 

20  -    33,99  mt  ■ 

Aii '    59.99  mc 

Overtone  (5th J 

60  -      7&.59  mc 
76  -     99.99  mc 

60  -   89.99  mc 
90  ■  100  mc 
101*109.93  mc 

Oveft{Mi(?  E7tri} 

BO  -        137  mc 

110  -  137  mc 
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Detection 


How  to  read  signals  that  are 
40  db  under  the  noise 


Bill  Ashby  K2TKN 

Box  97 

Piuckemin,    New   Jersey 


LITERALLY  thousands  of  engineers  and 
^  entire  engineermg  divisions  of  many 
large  companies  as  well  as  countless  other 
people  have  spent  millions  of  hours  attempting 
to  improve  the  abiUty  of  a  receiver  to  extract 
a  signal  from  a  noisy  sx:)ectrum.  To  improve 
signal  to  noise  ratio  has  been  a  prime  objective 
for  many  years  and  because  of  the  very  evi- 
dent thermal  noise  in  the  first  stage^  most  work 
has  been  in  this  area.  The  present  state  of  the 
art  and  available  components  results  in  less 
than  a  4db  signal  plus  noise  to  noise  ratio- 
using  tubes  below  400  mc  and  diodes  above. 
There  are  two  known  methods  to  improve  on 
this,  the  MASER  amplifier,  and  PARA- 
METRICS.  The  MASER  will  get  down  to  less 
than  Idb,  but  is  very  complex  (expensive) 
and  therefore  feasible  only  to  the  military,  uni- 
versities, BeU  Telephone,  etc.  A  PARAMP  is 
not  hard  to  build,  once  you  know  how,  and 
SAM  HARRIS,  W1BU/WIB"^ZJ  single-handedly 
gave  this  k^lOwledge  to  the  worlds  but  neither 
device  will  improve  things  much  more  than 
lOdb  actually  overall  in  signal  to  noise. 

Starting  with  Grote  Reber  many  years  ago, 
a  W9  at  the  time,  a  completely  different  re- 
ceiving problem  has  been  the  object  of  much 
research.  This  is  Radio  Astronomy,  where  the 
information  desired  is  Noise^  which  is  bmied 
in  noise.  They  use  the  finest  front  ends  but 
have  developed  many  methods   of  detection 


not  previously  aj^plied  in  the  communication 
field.  These  systems  are  based  on  schemes  to 
force  any  locally  generated  (widitn  100,000 
miles)  noise  to  cancel  out,  leaving  the  desired 
information  available  for  use.  The  Lamb  noise 
silencer,  Collins  noise  blanker  system^  Fre- 
quency Shift  RTTY  are  some  very  simple 
versions  of  this  that  will  improve  Signal  to 
Noise  many  db  under  certain  conditions,  but 
have  very  little  efl^ect  on  thermal  1st  stage 
noise— the  real  problem. 

Space  communication  and  telemeter y  re- 
search has  come  up  with  several  systems  to 
improve  signal  to  noise  ratios  but  the  majority 
are  lock-on  sj^stcms  that  require  bursts  of  good 
signal  to  reference  against  or  prediction  of 
where  and  what  kind  of  signtil  is  going  to  be 
received  as  well  as  when.  These  have  had  very 
httle  success  in  Amatem^  applications  to  date. 

Out  of  all  of  this  it  would  seem  that  it  is 
possible  to  combine  advantages  of  each  area 
of  research  and  to  build  a  receiver  that  is  a 
radical  improvement  over  what  was  known 
25  years  ago.  As  Sam  Harris  says^  ** Amateurs 
have  never  actually  worked  weak  signals/'  and 
he  is  right.  In  his  own  case,  the  finest  receiving 
technique  and  equipment  ever  asseml>led  for 
amateur  use,  and  probabty  any  other,  is  being 
used  at  WIBU  for  moon  work  on  1296  mcs, 
yet  he  listens  to  over  one  volt  of  raw  noise 
plus  signals  that  seldom  exceed  ,05  volts.  He 
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admits  it  took  almost  a  moutli  to  leam  what 
to  listen  for.  I  saidj  '"^Mi)  not  get  rid  of  some 
of  that  noise/*  and  his  answer  was  "What 
Goiser 

He  has  dev^eloped  the  first  molecular  anti- 
noise  detector  right  between  his  ears  and 
beard!  Tliis  reminds  me  of  a  few  years  ago, 
wnth  one  of  my  first  really  sharp  receivers— 
W^OECZ  listened  for  a  while  to  this  six  foot 
rack  of  ifSy  etc.,  with  about  100  cycles  of 
total  Ijand  width,  to  the  pile-ups  on  the  low 
end  ol  20  and  then  said  "Very  nicCj  but  how 
do  you  keep  track  of  what's  doing  on  the  rest 
of  the  low  end?"  My  tin  ear  on  CW  requires 
Hsteniiig  to  one  signal  at  a  lime,  and  I  have 
found  that  my  head  dues  not  cancel  noise^  it 
generates  faint  "CQ  de  WIBU"  in  several 
watts  of  noise  after  a  few  minutes. 

All  of  tills  has  led  to  no  sleep  in  the  past 
few  weeks  and  definite  information  on  a  lot 
of  circuits  that  will  not  help,  but  one  combina- 
tion of  systems  has  excellent  promise  of  fan- 


tastic results- 

The  S>^c  detection  system  borrows  from 
many  sources  a  number  of  techniques. 

(a)  A  stable  frequency  is  locally  generated. 
This  can  be  from  a  few  cps  to  ultra-sonic, 
depending  on  the  application.  For  purposes  of 
illustration— say  400  cycles, 

(b)  A  square  wave  derived  from  this  400 
cycles  is  used  to  F.S.K,  (Frequency  Shift  Key) 
the  local  oscillator  chain  so  that  the  front  end 
of  the  receiver  is  alternately  looking  at  two 
closely  spaced  frequencies,  possibly  100  kc 
apart  on  1296  mcs,  one  of  w4iich  is  tuned  to 
the  desired  signal  Information  is  being  fed 
the  if  Strip,  detector,  and  audio  that  consists 
of  galatic  and  front  end  noise  tliat  is  the  same 
on  botli  channels,  and  any  signal,  noisCj  etc,, 
that  appears  in  only  one  channel  —  that  will 
appear  to  be  signal  vvitli  heavy  400  cycle  mod- 
ulation. Band  width  of  these  portions  of  the 
receiver  are  not  important  as  long  as  the  two 
channels  are  selecti\ely  scanned- 
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This  does  not  require  switching  of  tlic 
antenna  inputs  wliich  is  inherent  in  most 
Astronomy  setups,  and  does  not  require  com- 
ponents tluit  can't  even  he  swiped,  let  alone 
purchased  by  normal  human  t>  pes.  A  number 
of  systems  have  been  tried  that  were  of  the 
frequency  di\ersity  type,  based  on  t%\o  chan- 
nels of  reception,  each  on  a  different  fre- 
quency, whose  outputs  were  tied  together  so 
that  noise  cancels  but  a  signal  in  one  channel 
gets  thru.  Noise  is  not  coherent  so  6  or  8  db 
actual  was  about  all  that  could  be  gained  in 
practice.  Band  width  of  detection  is  a  very 
serious  matter.  Theory  based  on  Boltzman's 
Constant  says  that  if  the  bajid  width  can  be 
made  narrow  enough,  any  signal  to  noise  ratio 
is  possible.  In  practice  about  100  cycles  is  the 
narrowest  band  width  that  can  be  handled, 
due  to  tuning  difficulty  and  limitations  of  the 
human  hearing  mechanism.  Narrowing  up,  and 
using  a  pen  recorder  can  improve  things  many 
db,  but  if  you  can*t  keep  the  receiver  tuned 
to  the  signal,  it  is  of  little  practical  value. 


(c)  The  audio  output  from  the  normal  de- 
tector, consisting  of  a  lot  of  receiver  noise,  a 
little  cosmic  static,  and  maybe  .001  percent 
m<>dnlated  signal  is  put  thru  a  very  selective 
400  cycle  filter.  This  removes  ever>  thing  but 
400  cycle  noise  and  400  cycle  modulation  of 
the  signal,  and  these  are  fed  to  the  balanced 
modulator. 

(d)  The  same  400  cycle  frequency  gen- 
erated in  '*a*'  is  fed  to  a  phase  shifter  then  is 
squared  off  and  this  is  fed  to  the  balanced 
modulator. 

(e)  Ihe  balanced  modulator  not  only  is 
selective  as  to  frequency  but  selects  phase  as 
welL  Signal  that  is  mnrhilated  with  400  cycles 
is  compared  with  the  original  400  cycles  in 
the  balanced  modulator.  Output  is  only  upper 
and  lower  side  band  products  of  the  two.  We 
are  interested  in  the  lower  only  so  a  low  pass 
filter  is  used  to  eliminate  the  upper  sideband 
at  the  balanced  modulator  output. 

Since  the  two  signals  being  compared  are 
of  tlie  same  frequency,  the  lower  sideband  is 
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zero.  This  is  da.  If  tlie  hvo  frequencies  are 
in  phase,  the  output  is  dc  of  one  polarity 
and  the  amplitude  is  proportional  to  signal 
strength.  If  the  phase  is  180"^  the  output  is  dc 
of  the  opposite  polarity  and  proportional.  This 
means  signal  in  one  receiving  channel  gives 
positive  output  and  one  gives  negative.  There 
is  30  to  40  db  of  suppression  of  any  informa- 
tion that  api^ears  on  both  frequencies.  Since 
any  signal  within  the  pass  band  of  the  entn^e 
receiver  is  converted  to  a  400  cycle  eompo- 
nentj  this  system  will  not  v^ork  under  QRM, 
but  there  isn't  any  yet  above  400  mc.  There  is 
no  tuning  problem— overall  band  widths  of  10 
cycles  ai'e  easily  obtained,  Tlie  dc  output  of 
the  balanced  modiJator  is  used  to  key  an 
oscillator  for  CW,  drive  a  pen  recorder  for 
real  weak  ones,  or  modulate  an  audio  system 
but  here  the  400  cycle  master  oscillator  would 
be  raised  to  10  kc. 


Preliminary  work  has  shown  that  a  minimum 
of  30  db  signal  to  noise  ratio  improvement  can 
he  ohtained  on  slow  speed  CWI 

This  article  is  a  plea  to  try  to  cut  down 
the  development  time  cycle  by  Amateurs. 
This  s\Tic  detector  along  with  State-of-the-Art 
receivers  and  a  Preamp  will  allow  432  and 
1296  moon  work  with  yagi  antennas  or  square 
comers  and  2C39^s.  If  W2AZL,  W6NLZ, 
WIFFR,  WIRFU,  K2LMG,  W4HHK, 
W6AJR,  W6MMU,  W2TTM,  just  to  name 
a  few,  start  on  some  version  of  tliis  scheme, 
we  will  beat  the  commercials  a  mile  as  usual. 
As  working  circuits  finish  tests,  full  itifo  will 
be  appearing  in  73*  These  tests  are  aimed 
at  good  reception  of  WIBU  and  KH6UK  with 
a  six  foot  dish  and  a  lot  of  feed  hue.  More 
laterl  .  ,  .  K2TKN 
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An  Electric  Cigarette  Lighter 


for  your  shack 


Charles    E.   Spitz   W4API 


Since  I  have  spent  a  good  deal  of  my  life 
working  on  developing  lung  cancer  by  smoking, 
and  because  there  are  few  better  times  to 
pursue  this  hobby  than  when  relaxing  by  the 
rig  talking  to  a  buddy,  I  have  always  found 
it  annoying  when  my  cigarette  lighter  runs 
out  of  fluid  just  as  sked  time  approaches.  And 
so  I  decided  to  rig  up  a  lighter  that  would 
always  be  ready  for  use;  an  electric  one. 

Although  a  resistance  wire  across  the  ac 
line  would  give  a  suitable  hot  plate,  this  idea 
was  discarded  because  I  prefer  to  be  isolated 
from  the  line.  Between  the  junk  box  and  the 
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nearest  auto  supply  store  I  was  able  to  find 
parts  to  put  together  a  transformer  isolated 
system  using  a  pop-up  cigarette  lighter,  as 
may  be  seen  in  the  photograph. 

An  ordinary  filament  transformer  is  bolted 
inside  of  a  small  metal  cabinet  and  is  con- 
nected to  an  automatic  lighter  welL  The  MO 
is  the  same  as  in  your  car;  press  the  lighter 
knob  down  and  the  lighter  springs  up  when 
hot*  Through  trial  and  error  I  found  that  the 
lighter  works  best  with  7-5  volts  ac*  If  you  do 
not  have  a  7.5  volt  filament  transformer,  you 
can  use  a  multiple  filament  transformer,  plac- 
ing the  5  and  2.5  volt  windings  in  series.  If 
you  don't  have  these  either,  you  can  get  by 
with  6.3  and  2.5  volt  windings  in  series,  taking 
care  to  phase  the  windings  so  that  the  voltages 
add.  If  one  is  reversed  you  won't  do  any  harm, 
but  the  lighter  won't  work, 

A  pilot  light  was  installed  to  show  when  the 
lighter  is  on,  however  so  little  current  is  drawn 
when  the  lighter  is  not  pressed  in  that  this 
frill  may  be  discarded  and  the  unit  left  on 
all  the  time. 

Since  it  takes  a  fair  amount  of  pressure  to 
push  the  lighter  dowm,  and  the  heating  unit 
cools  rapidly^  this  gadget  should  be  safe  even 
if  small  children  wander  into  the  shack.  And 
perhaps  it  will  be  such  a  success  that  the  xyl 
will  ask  you  to  make  more  for  the  rest  of  the 
house-  .  .  •  W4API 
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FLIP  the  SWITCH 
and  YOU'RE  ON 


WITH  THE 


AMAZING  PERFORMANCE  THAT  ONLY  TELcO  CAN 

OFFER.  WE  ANNOUNCE  IMMEDIATE  DELIVERY 

OF  THE  SB- 50 

Heterodyne  Transmitting  Converter 


ITS  HERE  AT  LAST  . , ,  the  TELco  SB-BO  6  Meter 
Heterodyne  Converter  is  absolutely  the  finest 
way  to  get  on  6  Meters,  without  having  to  in- 
vest in  a  6  nneter  transmitter.  This  converter  takes 
any  output  on  20  nneters  and  by  way  of  a  high 
levef  mixer,  stable  crystal  oscillator,  and  a  pow- 
erful 6146  Linear  Amplifier,  puts  this  signal  out 
on  6  with  the  same  quality  as  the  rig  has  on  20 
meters.  The  SB-50  requires  on  5-10  watts  of  RF 
drive  to  give  you  the  full  output  on  6.  And  if  its 
QRO  you  need,  Just  hook  a  S.G.  Linear  in  back 
of  the  SB-50,  and  WHAM  . .  •  the  bands  at  your 
fingertips.  The  SB-50  Incorporates  only  half  the 
beautiful  steel  cabinet  that  houses  it.  This  leaves 
ample  room  for  installation  of  the  TELco  201 
6  meter  converter  INSIDE,  so  you  have  the 
neatest  6  meter  installation  on  the  market,  One- 


Knob  tuning  is  incorporated  for  ease  of  opera- 
tion .  ■  •  just  set  and  forget.  And  all  the  impor- 
tant circuits  are  metered  (DRIVE-P.A.  GRID-P^A. 
PLATE-  OUTPUT)  to  give  you  constant  control 
of  what's  going  on.  Incorporating  the  absolute 
latest  in  electrical  and  mechanical  design,  the 
SB-50  is  Guaranteed  to  provide  you  with  the 
cleanest  signal  on  the  band,  providing  you  put 
in  a  clean  signal.  TELco  Is  selling  the  SB-50  only 
by  MalL  This  allows  us  to  eliminate  Middleman 
costs  that  you  pay  for.  And  by  buying  by  mail, 
you  have  to  just  write  a  check  and  send  it  to  us, 
and  in  a  couple  of  days  your  SB-50  will  be  wait- 
ing for  you  when  you  come  home  from  work- 
Order  NOW  ,  .  ,  and  enjoy  the  VHF  fun,  with- 
out the  expense. 


speariCATioNS 

INPUT:    14    to    18MC.,    5-10    watts    (ony    EtnUsion)    50  ohms  imp.  VSWR  fess  than  1.06/1 

OUTPUT:   opprox  30  watts  ony  emission,   50  ohms   imp. 

TUBE    COMPLEMENT:     6U8    Xtal    Osc    and    Mull,   57£3  Hi-Uvel  Mixer,  and  6146  Linear  Amplifier 

POWER   REQUIREMENTS:   300-600  VDC  @   150   ma.  200-26S  VDC  @  40-50  mo.,  and  6.3  VAC  @  1.3  amps 

(Take    power    from    your    rig,   or   get   the    Heath    HP-20) 
DRIVE    REQUIREMENTS:   5-10    watts   AM.    FM.   CW.    2-5    watts    SSB 

NOW  ONLY.,.  ^85.00 

SEND   CHECK   NOW  TO 


TAPETONE  ELECTRONIC  LABORATORIES,  INC. 


99  Elm  Street 


West  Newton  65,  Mciss< 
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73  Tests  The 

Maverick 
Tunable  Six 
Meter  Filter 


Lorry  Levy  WA2INM 
II  14  East  18+h  Street 
Brooklyn  30,  New  York 


THE  Maverick  Six  Meter  Filter  is  one  of 
the  few  low-pass  filters  that  have  been 
designed  with  the  spixiiil  j)i'*^l^l^i^is  of  six 
meter  operation  in  mind.  Tliere  are  five  stages 
of  the  constant  K  and  M  derived  types,  all 
tunable.  The  combination  of  K  and  M  filters 
provides  the  sharpest  cutoff  with  the  lowest 
inscrliuii  loss.  This  is  tunable  and  the  advan- 
tages over  fixed  tuned  filters  of  a  similar  de- 
sign are  many.  One  is  that  fijted  tuned  filters 
are  usually  set  for  a  cutoff  frequency  of  52 
mc  and  will  start  to  effect  the  SWR  as  low  as 
51Ja  mc.  With  tlie  incrLased  activity  on  the 
band,  as  well  as  the  growing  use  of  wide-band 
FM,  such  a  filter  presents  problems*  The 
Maverick  can  be  adjusted  for  a  cutoff  of  up  to 
54  mc  so  that  you  can  operate  as  high  on  the 
band  as  you  want  and  still  be  able  to  suppress 
TVL  There  are  several  oilier  uses  for  the 
Maverick.  It  will  prevent  converter  front  ends 
from  being  overloaded  l>y  strong  T\^  stati(jns  it 
will  suppress  unwanted  and  spurious  mixer 
products  in  SSB  rigs  and  it  will  even  match 
a  52  ohm  line  to  a  72  ohm  line. 


Tests  on  the  filter  have  shown  that  the  sup- 
pression of  unwanted  signals  to  be  at  least 
35  db,  with  less  than  one  db  of  insertion  loss. 
The  tuning  is  extremely  simple.  Connect  the 
filter  between  the  antenna  and  the  tiaiisinitter 
and  peak  all  of  the  fiv  e  stages  for  maximutn 
output,  as  measured  on  an  SWll  bridge  or 
other  output  indicator.  The  filter  comes  frcmi 
the  factory  with  a  cutoff  of  51  mc.  I  made 
a  few  tests  on  a  little  transmitter  \\bich  seems 
to  be  designed  to  give  a  large  amount  of  TV^I. 
Witiiout  the  filter,  it  takes  out  several  chan- 
nels of  a  nearby  television  set.  With  the  filter 
in  the  linCj  there  is  no  trace  of  interference 
on  any  television  channeL  This  seems  to  prove 
the  effectiveness  of  the  filter  quite  conclu- 
sively, as  all  kinds  of  test-bench  measurements 
are  completely  useless  if  the  filter  will  not 
eliminate  TVT  when  connected  to  a  trans- 
mitter- The  filter  will  handle  up  to  400  watts 
at  die  antenna.  It  is  manufactured  by  Gavin 
Instruments  and  sells  for  S  16.95.  The  attenua 
tion  curves  are  shown  in  Fig.  1* 
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For  DX  or  contests . . .  for  scatter^  aurora  or  satellite  tracking . 
for  "roclc-cruslier"  reports  or  Just  plain  "chewing  the  rag" . . 


HERE'S  THE  VHP  COMBINATION 

THAT  BEATS  'EM  ALL ! 


Put  yourself  behind  this  power-packed  Clegg  VHF 
ham  station... we  guarantee  you'll  "out-talk", 
"out-receive"  any  other  commercially-built  ama- 
teur VHF  transmitter  and  receiver  now  available! 

Take,  for  instance,  Clegg's  ZEUS  VHF  Trans- 
mitter, it  gives  you  full  coverage  of  the  amateur 
6  &  2  meter  bands  and  associated  Mars  fre- 
quencies, with  maximum  TVf  suppression.  Auto- 
matic modulation  control  with  up  to  18  db  of 
speech  clipping  provides  magnificent  audio  with 
"talk  power"  greater  than  many  kilowatt  rigs. 
This  beautiful  unit  with  its  ultra-stable  VFO  is 
the  ultimate  in  VHF  equipment  for  amateur  and 
Mars  operation. 

Clegg's  all  new  INTERCEPTOR  VHF  Receiver, 
designed  for  the  serious  operator  on  these  bands 
offers  performance  features  unmatched  by  pres- 
ently available  equipment  for  these  frequencies. 
Exactly  matching  the  famous  Zeus  Transmitter, 
the  Interceptor  offers  reception  with  virtually  no 
cross  modulation.  Nuvistor  RF  stages  provide  an 
extremely  low  noise  figure  with  high  sensitivity. 
Stability  is  ideal  for  the  exacting  requirements 
of  SSB  and  CW. 


A  mateiir  Net  Prices: 

ZEUS,  $69S. 
INTERCEPTOR.  $473, 
99'ER,  $159.95 
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99'er  TRANSCEIVER 
FOR  6  METERS 

Here's  a  Transceiver  that  is  ideal  for  both  fixed 
station  and  mobile  operation.  Small  in  size,  low 
in  cost,  and  tops  in  performance,  the  99'er  offers 
operating  features  unequalled  In  far  more  costly 
equipments.  The  double  conversion  superhet  re- 
ceiver provides  extreme  selectivity,  sensitivity  and 
freedom  from  Images  and  cross  modulation.  The 
transmitter  section  employs  an  ultra-stable  crystal 
oscillator  which  may  also  be  controlled  by  external 
VFO.  An  efficient,  fully  modulated  8  watt  final 
works  into  a  flexible  Pi  network  tank  circuit.  A 
large  S  meter  also  doubles  for  transmitter  tune- 
up  procedure. 
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IF  you  aren't  on  speaking  terms  with  the 
vidicon  television  camera  pick-up  tube, 
then  you  should  definitely  read  on.  You  see, 
the  vidicon  tube  is  a  most  remarkable  elec- 
tronic device  which  in  about  ten  years  has 
virtuall)  uKide  the  phenomenal  giowth  of 
closed  circuit  television  possible.  The  image 
orthicon,  used  extensively  in  broadcast  TV,  is 
a  more  sensitive  and  refined  tube^  but  its  cost 
and  the  complexity  of  its  associated  circuits 
have  ruled  it  out  for  use  in  inexpensi\e  televi- 
sion systems*  Of  course  this  applies  also  to 
ham  television,  and  the  vidicon  will  no  doubt 
become  known  as  the  single  advancement 
which  contributed  most  to  the  popularization 
of  Amateur  TV. 

In  this  discussion  we  shall  describe  the 
vidicon  tube  botli  physically  and  electrically, 
with  emphasis  on  the  internal  process  which 
results  in  the  formation  of  a  television  signal. 

The  first  and  most  basic  requirenient  in  any 
television  system  is  the  conversion  of  an  il- 
luminated subiect  or  scene  into  an  electrical 
equivalent.  This  may  be  thought  of  as  analo- 
gous to  the  action  of  a  microphone  which  con- 
verts sound  waves  into  an  electrical  equivalent 
called  an  AUDIO  signal.  The  vidicon  tube 
with  its  associated  circuits  produces  a  VIDEO 
signal  which  is  the  equivalent  of  the  scene 
to  be  televised- 

Refer  to  Fig.  1,  which  illustrates  the  inter- 
nal construction  of  a  typical  vidicon  tube. 
Note  that  it  consists  basically  of  an  evacuated 
tube  with  an  electron  gun  at  one  end  and  a 
semi-transparent  photiconductive  layer  at  the 
other.  The  bulb  is  just  over  6  inches  long 
and  is  about  1  inch  in  diameter*  Just  for  the 
record  it's  interesting  to  note  that  experimental 
vidicons  are  in  use  which  are  %  inch  and  !>> 
inches  in  diameter.  These  at  present  are  for 
special  purposes  and  are  not  in  common  use,  A 
new  family  of  short  vidicons  only  5  inches  long 
is  just  becoming  popular,  but  they  are  identical 
electrically  with  the  older  and  standard  6  inch 
tube,   except  for  sHghtly  less   heater  current 

drain. 

You've  probably  noticed  already  that  the 
vidicon  bears  a  family  resemblance  to  the 
picture  tube  in  your  TV  set,  an  electron  gun, 
some  grids,  and  an  anode.  So  far,  so  good, 
were  on  tlie  right  track.  Instead  of  a  phosphor 
screen  to  light  up  when  stmek  by  the  electron 
beam  however,  a  new  element  caUed  a  signal 
electrode  or  target  is  found.  The  target  has  the 
interesting  property  called  photoconductivity. 
That  is,  it  is  made  from  a  material  which  is 
an  insulator  in  the  dark  and  a  conductor  in 
the  light  the  degree  of  conductivity  depending 
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^another  First  from  FfNCO 


Patent  RE  24^413 
Other  patents  pending 
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Heavy  Duty  Square  Aluminum  Boom, 
10  Ft.  Long 

All  Elements  are  Sleeve  Reinforced 
And  Completely  Pre-assembled  With 
"Snap-Out"  Lock-Tite  Brackets 

Boom  Suspension  Rods  Are  Supplied 
Compfetely  Pre-assembled,  Ready  To  Be 
Snapped  Into  Upper  End  Of  Mast 
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18  Elements 
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upon  the  intensity  of  the  light!  Aha,  you  say, 
a  photocell;  and  yon  aren't  too  far  wrong,  be- 
cause the  target  can  be  considered  a  photocell 
having  special  properties* 

Now,  before  we  can  proceed  with  the  in- 
ternal uctiun  of  the  vidicon,  we  must  review 
the  basic  idea  of  scanning.  Scanning,  as  you 
know,  is  the  process  resorted  to  in  order  to 
break  a  scene  down  into  small  parts  or  areas- 
This  is  required  bLcause  a  television  system 
cannot  transmit  conxeniently  all  of  the  infor- 
mation in  a  scene  simultaneously.  Therefore 
the  scene  is  broken  duwu  into  strips  by  a 
scanning  [)altoni.  When  the  electron  beam  in 
the  picture  tube  of  a  TV  set  "paints"  the  pic- 
ture on  the  phosphor  screen,  it  is  duplicating 
the  scanning  pattern  of  an  electron  beam  in 
the  television  camera  pick-up  tube. 

Any  number  of  scanning  patterns  can  be 
devised,  but  the  standard  one  in  the  United 
States  will  be  described.  Refer  to  Fig.  2  which 
shows  a  basic  scanning  pattem.  Note  that  the 
electron  beam  starts  at  the  top  left  and 
procec '1'  dnwn  tlie  pattern  by  moving  back 
and  forth  horizontally.  The  beam  is  steadily 
moved  downward  as  it  scans  from  left  to 
right  so  that  it  eventually  reaches  the  bottom 
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of  the  pattern,  is  moved  rapidly  to  the  top 
left,  and  repeats  the  scanning  pattern  over 
and  over.  Each  horizontal  scan  from  left  to 
right  is  called  a  televsion  line*  The  entire  pat- 
tern taken  once  is  called  a  television  field. 

Fig.  3  depicts  the  television  pattern  in  ac- 
tual use  in  the  U,  S.  It  is  similar  to  the  basic 
scan  in  Fig,  2,  but  it  is  made  up  of  two 
fields  whirh  are  interlaced,  The  two  interlaced 
fields  together,  taken  once,  are  called  a  tele- 
vision frame* 

This  really  isn*t  the  place  to  expound  at 
length  on  television  scanning  patterns  and 
philosophy,  Imt  we  can't  leave  anyone  up  in 
the  air  wondering  why  all  the  trouble  of  gen- 
erating an  in Ui laced  scanning  pattern  is  con- 
sidered worthwhile.  One  reason  which  is  suf- 
ficient in  itself  to  make  interlace  valuable  is 
the  degree  it  tends  to  minimize  the  effects  of 
static  and  other  interference  when  the  tele- 
vision signal  is  transmitted  over  a  radio  link. 
Assume  that  a  burst  of  ignition  noise  occurs 
during  the  first  field  of  a  frame  but  not  during 
the  second  fiekL  Since  the  first  and  second 
fields  essentially  contain  the  same  picture  in- 
formation, only  half  as  much  bad  effect  (pic- 
ture tearing)  is  noticed.  Another,  and  perhaps 
more  basic  for  interlace  is  that  less  fficker  is 
apparent  in  any  picture  as  the  frames  per  sec- 
ond are  increased.  Interlace  gi\es  the  effect 
of  inci easing  the  frame  rate  without  actually 
doing  so. 

Now  back  to  the  vidicon  for  a  spell  (Fig. 
1).  Tlie  cathode-heater  assembly  produces 
electrons  which  are  attracted  by  the  electro- 
static field  created  by  the  high  potential  ap- 
phed  to  the  second  grid,  the  accelerator  grid^ 
Grids  1  and  2  are  equipped  with  holes  through 
which  the  electrons  must  pass,  thus  resulting 
in  a  fine  round  beam  of  electrons  squirting 
out  of  grid  2  into  the  grid  3  region.  At  this 
point  electron  optics  comes  into  play,  and 
the  beam  is  focused  into  a  fine  point  at  pre- 


14 


73  MAGAZINE 


cisely  the  spot  where  it  strikes  the  rear  of  the 
target  surface.  The  focusing  action  is  the 
result  of  an  electi'omagnetic  field  produced  by 
the  focus  coil  outside  the  tube,  and  tlie  electro- 
static field  of  grid  3  which  is  connected  to 
a  relatively  high  voltage.  To  achieve  exact 
beam  focus,  the  voltage  of  grid  3  is  varied. 
The  voltage  applied  to  grid  1  determines  the 
strength  of  the  electron  beam  hitting  the  rear 
of  the  target  surface. 

Now  consider  the  deflection  coils  which  are 
wrapped  around  the  outside  of  the  tube.  Cur- 
rents are  caused  to  flow  in  the  cofls  which 
then,  through  magnetic  action,  deflect  the 
vidicon  electron  beam  in  the  scanning  pattern 
we  previously  discussed.  So  it  is  theUj  that  the 
scanning  beam  strikes  the  rear  surface  of  the 
target  photoconductive  layer, 

A  detailed  representation  of  the  target  area 
of  the  vidicou  is  illustrated  in  Fig,  4,  It's  inter- 
esting to  note  that  the  glass  faceplate  of  the 
tube  is  ground  and  polished  optically  flat  so 
no  distortion  of  the  lens  image  will  occur.  The 
rear  surface  of  the  faceplate  is  coated  with 
a  transparent  but  electrically  conductive  coat- 
ing. Over  this  is  deposited  tlie  layer  of  photo- 
conductive  material^  which  the  electron  beam 
is  scanning. 

In  operation^  the  front  surface  of  the  photo- 
conductor  is  held  at  a  positive  potential  with 
respect  tO'  the  tube  cathode  of  some  30  volts, 
give  or  take.  This  is  applied  to  the  tube 
through  the  target  contact  metal  ring  which 
connects  internally  to  the  transparent  conduc- 
tive coating. 
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END  FIRST   FIELD 
NOTE: 

ONLY     TEN     LINES    ARE    SHOWN       HERE, 

525    LINES    13  THE     U.S.    STANDARD. 

FIG,   3 


The  scanning  electron  beam  deposits  a 
charge  pattern  of  negative  electrons  on  the 
back  sui'face  of  the  target.  Where  the  photo- 
conductor  is  dark  and  its  resistance  therefore 
high,  the  negative  charge  accumulates  until 
it  reaches  the  same  potential  as  the  cathode; 
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What's  the  inside  story? 

Maximum  Performance! 

FEATURING  •  Dual  NuVistor  PrE 
amp/RF  for  .1  av  for  6  db.  S  +  N/N  •  Noise 
figure  better  than  4  db  •  Mini-load  VFO  for  ultra 
STflble  transmit  and  receive  *  Noise  timitinR  tttat 
wilt  ama^e  you  •  RF  output  at  least  IDW  on  6, 
6W  on  2  •  llJuminated  "S"  meter  that  doubles  for 
tune-up  •  Heavy  gauge  perforated  steel  case  • 
Handcrafted  teflon  wiring  throughout 

Whafs  the  cost? 

POLY-COMM  "2"  $339.50  complete 

POLY-CO MIVl  "6"  $319.50  complete 
and  there's  NO  EXTRA  CHARGE  FOR  CD  UNITS! 
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tiny  further  elecboiis  will  be  turned  away. 

Where  hglit  falls  upon  tlie  pliotoconductor 
however,  the  conductivity  of  the  material  is 
substantially  increased.  The  electron  charge 
here  leaks  through  the  pliotoconductor  to  the 
conductive  coating  of  the  faceplate  and  flows 
in  the  load  resislor,  Rl  (see  Fig.  5),  The  re- 
sulting voltage  acj'oss  the  load  resistor  is  the 
video  signal  wliich  is  tlien  suitably  amplified 
and  transmillod  through  coaxial  cables  or  over 
the  air  to  receivers  or  monitors. 

Let^s  tie  up  a  few  more  details  which  would 
have  cluttered  up  the  preeeeding  explanation* 
First,  notice  the  fine  screen  mesh  at  the  end 
of  grid  3  nearest  the  target.  The  scanning 
electrons  must  pass  through  tlie  mesh  to  reach 
tlie  photoconductive  layer.  The  purpose  of 
this  screen  is  to  provide  a  uniform  decelerat- 
ing field  in  the  vicinity  of  the  photoconductive 
surface*  What  this  means  is^  we  want  the 
electron  beam  to  slow  down  just  before  strik- 
ing the  target  so  it  won't  **splash"  all  over  and 
spoil  the  focus  of  the  scanned  pattern.  The 
screen  has  holes,  so  the  beam  moves  through 
and  doesn't  realize  until  it's  too  late  that  the 
sen  c  u  is  actually  at  a  higher  voltage  than  the 
target  At  that  point  the  beam  wants  to  slow 
down  and  tuiii  around  to  go  back  to  the 
screen  J  but  it  strikes  the  target  first  at  the 
lower  velocity  desired* 

If  youVe  been  wondering  about  the  extra 
coils  around  the  vidicon  in  Fig.  1  called  align- 


GRID    3 


TM 


FIG    9 


ment  coils,  your  curiosity  is  about  to  be  satis- 
fied. Due  to  the  extremely  close  tolerjuice 
required  when  putting  such  a  complicated 
tube  together,  and  considering  the  small  di- 
ameter  of  the  holes  in  the  grids  1  and  2 
dirough  which  the  beam  must  pass,  it*s  no 
wonder  that  tlie  holes  are  not  always  per- 
fectly aligned  on  the  same  axis.  The  alignment 
coils  llien  are  placed  over  the  vidicon  and 
create  two  magnetic  fields  which  are  perpen- 
dicular to  the  axis  of  the  tube  and  to  each 
other.  When  the  strengths  of  the  fields  are 
adjusted,  the  beam  can  be  deflected  up,  down 
or  to  either  side,  allowing  it  to  pass  properly 
through  the  two  lioles  in  grids  1  and  2, 

The  vidicon  has  another  advantage  in  terms 
of  low  cost  operation.  It  is  designed  to  operate 
with  16  mm  movie  camera  lenses,  which  are 
small  and  relatively  inexpensive,  beside  being 
commonly  available.  To  be  exact,  some  16  mm 
movie  lenses  will  not  work  perfectly  with  vidi- 
conSj  and  before  a  lens  is  purchased  it  is  well 
to  check  with  the  lens  manufacturer  as  to 
whether  a  particular  lens  is  "vidicon  foraiat*' 
or  not 

At  this  point  we  have  introduced  ourselves 
to  the  vidicon  camera  pick*up  tube.  We  have  a 
fair  idea  of  the  intemal  action  which  produces 
a  video  signal.  1  lowever  the  surface  has  barely 
been  scratched  in  terms  of  the  electronic  cir- 
cuits required  to  come  up  with  a  complete 
television  system* 

Some  vidicon  manufacturers  market  a  grade 
B  vidicon  at  a  large  price  reduction,  the  rea- 
son being  some  relatively  minor  flaws  in  the 
photoconductive  surface  which  show  up  as 
small  spots  in  the  picture.  Another  manufac- 
turer who  specializes  in  deflection,  focus  and 
ahgnment  coils  is  offering  these  in  relatively 
low  cost  sets.  The  time  is  here  for  some  of  us 
who  are  truly  interested  to  do  some  investiga- 
tion in  this  area.  If  you  are  interested  in  some 
further  infoj  let  Wayme  know  about  it  and 
we'll  see  what  we  can  work  up,      .  . .  W2RWJ 
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SS6,  AM,  CW  ON  SIX  METERS  AT  A  REASONABLE 

COST  FROM  CONTINENTAL  ELECTRONICS 

Where  Que Ilfy  Counts  First"       [> \—. — —„ 

09' 
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THE  CONTINTAl  "Sir 
TRANSMITTING  CONVERTER 


II 
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HERE'S  A  RIG  BASED  ON  THE  DESIGN  OF  K4RLX  (See  August  1961  VHP  Magazine). 
36  STATES  CONFIRMED  ON  6  METER  TWaWAY  SSB. 

FEATURES: 


L^w  eirivt  reqaTremenh*^Qn  be  driven  by  any 
AM  or  SSB  excUer  wtlh  20  m«far  output,  such 
o%  20-A,  10-B.  DX-35,  HT-37.  KWM-2.  «fc, 
Pow«r  Requtremenfe:  400  volh  @  75  mil$«  150 
volts  regulated^  6 J  volts  filamints» 
30  WafH  P,  E.  P.  SSB,  reduced  output  on  AM* 
Horliontol  meter  reads  PA  plate  and  relative 
RF  cotpuh 


Uses  minimum   of  operotTng   od|Ustments  when 
changing  frequeey« 

Extremely  high  *'Q"  circulfg  high  ffabifity.  excel- 
lent shielding  and  strqtghtfarward  design  to 
provide  many  hours  of  trouble-free  operation. 
Modern  hvo-toned  grey  low  temperature 
cablner.  only  5  3/4"  high,  8  11/16''  wide, 
II  1/4"  de^pt  and  exceptionally  lightweight. 
Individually    factory   olfgned    and    tested. 


SEPARATE  POWER  SUPPLY  AVAIUBL&  Wia  MATCH  CONTINENTAL  "SIX".— COMING  SOON: 
THE  CONTINENTAL  "SIXTY-ONE"  100  WAHS  P.E.P,  ON  SIX  METERS  AND  THE  CONTINENTAL 
•*TWO"    175   WATTS    P.E.P.   ON   TWO    METERS. 

Order  Direct  From:  CONTINBITAL  ElECTROHICS  -  Sumter,  i  t 


Reverse  Beam  Antenna 

Several  European  radio  magazines  recently 
described  a  so  called  "Reversed  Beam  An- 
tenna' for  VHF  bands.  Additional  5  db  is 
claimed  due  to  the  narrowing  of  the  beam  (ap- 
proximately twice)  compared  to  a  regular  Di* 
p ol e-Direct o r-R  e Sector  arran ge men t . 

This  is  accomplished  by  pointing  a  regular 
Yagi  to\vard  a  large  2x2  wavelengtli  reflect- 
ing surface  and  AWAY  from  the  station  you 
are  in  contact  with.  Reflecting  surface  (it  can 
be  a  solid  metal  or  a  screen)  is  located  M  wave 
from  the  nearest  director- 
Same  idea  can  be  used  wath  the  stacked 
beams  and  a  correspondingly  larger  screens. 
Antenna  was  used  successfully  on  144  mc  and 
on  all  television  channels.  There  is  no  infor- 
mation on  huw  this  screen  affects  the  input 
impedance.  -  •  .  K6BIJ 
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METAL 
SCREEN 


D!RECTDftl  OF    T^€    SEAW 


KTV 


HY-TRACK  TOWERS 

Tlie  biggest  improvement  in  crank*ups 
yet  —  you  crank  up  the  antenna  and 
not  the  tower  It  takes  a  minimum  of 
space,  is  fast  to  erect,  and  you  can 
never  fall  offl  Makes  it  a  map  to  change 
beams  or  make  adjustments  whenever 
you  please.  You  can  even  crank  the 
beam  up  to  the  best  height  for  current 
propagation  conditions.  See  the  photos 
on  page  15  of  the  March  '62  73  for  a 
better  idea  of  what  this  is  all  about. 
Government  and  commercial  installa- 
tions a  specialty.  Send  for  literature  and 
prices: 


KTV 


TOWERS 
SULLIVAN 
ILLINOIS 
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Twin  Cavity 


wo  Meter  Filter 


Frank  VanBrunt  W3TU2 
1003  North  Belgrade  Road 
Silver  Spring.  Maryland 


FOR  operation  of  transmittiDg  and  receiv- 
ing equipment  there  is  often  a  require- 
ment for  additional  filtering  between  the 
equipment  and  the  antenna.  In  a  typical  hf 
installation,  this  usually  is  accomplished  by 
low  pass  filters  and/or  antenna  tuners  consist- 
ing of  conventional  lumped  L-C  circuits.  At 
frequencies  of  144  mc  and  higher  low  pass  fil- 
ters are  not  easOy  realizable  because  of  the 
poor  perfonnance  of  lumped  circuits.  There  is 
also  an  increased  need  for  attenuation  of  spuri- 
ous responses— it's  less  than  pleasant  to  have 
television,  taxicabs^  airplanes,  etc,  superim- 
posed on  a  144  mc  signal  The  long  multiplier 
chain  of  the  typical  VHF  transmitter  with  its 
inherent  potentialities  for  unwanted  harmonic 
radiation  argues  for  a  highly  selective  filter 
in  the  output  when  transmitting* 


The  case  for  this  hardly  needs  lengthy  ar- 
guments and  the  obvious  solution  is  a  hiph  Q 
resonant  circuit  placed  between  the  equipment 
and  the  antenna.  Such  filters  ^ue  far  from 
new*  they  have  been  described  on  a  number 
of  occasions.  These  have  been  made  of  tin 
cans,  brass  tubing,  or  aluminum  tubing,  yet 
they  all  had  one  basic  structure,  they  were 
coaxial  capacity  loaded  quarter  wave  lines. 
This  is,  of  course,  a  simple  case  to  compOe 
mathematically,  and  a  relatively  familiar  me- 
chanical structure.  Unfortunately,  I  don't 
have  a  lathe  in  my  basement,  1  dishke  using 
blowtorches,  and  I  haven't  found  an  easy  way 
to  solder  akiminum.  Further,  and  most  im- 
portant from  a  lazy  man's  point  of  view>  I 
always  assume  there  should  be  an  easier  way 
to  do  the  job. 
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Inside  View — note  that  the   aperture  is   at  the 
wrong  end,  it  shoufd  be  at  the  cold  end* 

The    result,    after    going    to    a    number    of 
reference  books  on  the  characteristics  of  vari- 
ous transmission  line  struetines,  was  to  use  a 
strip  line  in  a  rectangular  enclosure.  Complete 
Jimensioix  details    are    given    in    Fig,    L    Tlie 
enclosure  is  a  simple  stiucture,  a  3  x  4  x  17" 
aluminum   chassis,  which  is   a  standard   item 
available     from     the    local    distributor.     The 
center  strip  is  simply  a  2"  wide  piece  of  alu- 
miiuim,    I6/4"    long   mounted   by   using   a   2" 
length   of   aluminum   right   angle  stock.   The 
thickness  of  tlie  piece  is  not  important,   the 
width,  while  not  critical,  was  chosen  to  give 
the  optimum  Q  for  this  structural  configura- 
tion.   Another   piece   of   %'^  wide   strip,    22i'' 
long,   is   mounted   on   the    other   end   of   the 
chassis,    and    is    positioned    about    /4"    away 
from  the  center-h*ne.  This  piece  furnishes  the 
capacitance   to    time    the   hne    to    resonance. 
Tuning  is  accomplished  by  the  simple  expedi- 
ency of  controlling  the  distance  bet^veen  the 
main   strip   and   the   capacitor  plate.    To  ac- 
complisli  this  a  hole  is  drilled  SJa''  from  the 
end  of  the  chassis.  Either  an  extra  thickness  of 
aluminum  is  placed  there  and  the  total  thick- 
ness tapped,  or,  if  you  don't  have  a  tap,  merel>^ 
remove  the  bushing  from  a  slug  tuned  coil 
form  and  put   this  in  the  hole. 

The  technique  used  in  our  units  was  to 
cut  a  square  piece  of  W  tliick  aluminum  and 
bond  it  with  ejjoxy-  A  piece  of  polystyrene  or 
teflon  rod  about  an  inch  long  is  used  for 
tuning.  This  rod  is  drilled  about  %''  deep  and 
tapped  for  the  ttming  screw*  The  screw  is 
one  inch  long  and  is  inserted  and  die  insulating 
rod  screwed  on.  (See  detail  in  Fig,  IC.)  The 
tuning  is  accomplished  by  pushing  the  strip 
away  from  the  fixt  cl  capacitor  plate.  There  is 
enough  spring  in  the  line  to  bring  the  ship 
closer  to  the  plate-  It  can  be  easily  bent  for 
proper  action. 

This  tuning  technique  has  the  added  ad- 
vantage of  economy;  there  is  no  necessity  for 
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P.O.  BOX  312      ,03^^1358 


CONCOBD^  N.  H, 


THREE  IMPORTANT 
REASONS  WHY 
YOU  NEED  THE 

NEW, 
FALL  1962 


CMIBOOIC 
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Foreign  Listings 

(Afi  oytside  U.S.) 

$3,00  U.S.  Listings 

(All  K  and  W  cafis) 

$5.00 


♦  If  your  present  CALLBOOK 
is  only  a  year  old,  over  20% 
of  the  listings  have  been 
changed  or  added! 

•  Over  16,000  new  amateurs  added  since 
the  Summer,  1962  issue- biggest  license 
increase  in  history! 

•  Completely  revised  essential  data— latest 
international  prefixes,  Q  signals,  postal 
info.,  airline  distances,  time  chart,  etc. 

Now  on  safe  at  your  amateur  equipment  deaferj  if  not  conven- 
iently located  you  x^^'i  order  ^^'j  mail  (please  add  25<f  for  mailing) 
from: 

RADIO  AMATEUR  CAtLBOOK.  INC, 

Dept.  B,  4844  fullertort  Ave,,  Chicago  39,  IIL 
-^m   ^'^'t*  for  illustrated  brochure  on  exclusive 
Us,  WORLD  ATUS  .  ,  .  OX  GUIDE  .  .  .SPECrAL  FULL  COLOR  MAPS, 
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Sid©   View — only    two    clamping    screws    are    in 

place.    Actually   five    are    used,    the    remainder 

were  not  replaced  by  the  photographer. 

purchasing  a  fancy  disc  neutralizing  cacpacitor 
and  dissembling  and  remounting  the  disc  to 
tune  the  tank  circuit. 

The  coupling  links  are  made  of  14  gauge 
wire  to  coaxial  sockets  placed  4''  from  the 
end  of  the  enclosure  and  V^  from  the  side. 
These  are  placed  on  opposite  sides  of  the 
strip  line  and  on  opposite  sides  of  the  chassis 
to  minimize  capacitive  coupling.  The  wire  is 
run  about  1J4''  in  from  the  side  of  the  enclos* 
ure  and  the  screws  to  connect  the  ground  end 
of  the  link  are  drilled  V  from  the  sides  and 
l"*  from  the  top  and  1'^  from  the  top  and  bot- 
tom respectively.  This  gives  a  good  match  to 
30  ohm  line,  if  you  use  72  ohm  line  make  the 
Unk  longer.  A  4"  x  17''  sheet  of  aluminum  is 
used  for  a  cover  to  seal  the  cavity. 

The  next  logical  step  is  based  on  the  old 
proposition  that  if  one  is  good,  two  are  better. 
With  two  instead  of  one  you  can  either  have 
greater  selectivity  with  optimum  coupling,  or, 
if  broader  coverage  is  required,  they  may 
be  broad-banded  by  overcoupling  the  units, 
while  still  doing  a  fine  fob  of  removing  birdies. 

The  dual  unit  is  easily  built,  two  identical 
units  are  constructed  with  only  one  coupling 
link  in  each.  This  link  is  placed  on  the  side 
of  the  strip  closest  to  the  chassis  lop,  16'' 
strips  of  right  angle  stock  are  mounted  on  the 
bottom  edges  of  the  chassis  (actually  done 
witli  explosive  rivet,  but  screws  should  do 
nicely)  and  holes  are  drilled  so  that  screws 
may  draw  the  bottoms  of  the  two  units  tightly 
together,  (See  detail  in  Fig.  ID,)  A  thin 
sheet  of  aluminum  4"  x  17"  is  placed  between 
the  two  units  and  forms  a  common  wall  be- 
tween the  two  filters.  A  rectangular  hole  IS" 
X  231^'  is  cut  near  one  end  of  the  sheet.  This 
gives  approximately  optimum  coupling.  Larger 
apertures  may  be  used  if  overeoupHng,  and 
thus  broadbanding  is  desired.  Since  the  par- 
tition is  merely  a  thin  sheet  of  aluminum  stock 
held  in  by  compression,  it  is  quite  feasible  to 
have  two  sheets^  and  by  merely  loosening  the 
screws,  remove  one  sheet  and  replace  it  by 
anotlier,  as  required.  The  aperture  should  be 
at  the  cold    (link)    end  of  the  cavity.    The 


second  aperture  we  use  is  2"  x  23i",  which 
we  found  satisfactory  for  general  purpose  use. 
Those  who  use  a  larger  portion  of  the  band 
than  is  in  general  use  in  our  area  might  find 
even  larger  apertures  desirable. 

The  photographs  of  the  unit  give  further 
detail  of  tlie  construction.  The  two  different 
coaxial  connectors  have  caused  comment  and  I 
carefully  explain  I  had  a  requirement  for  these 
two  connectors— and  I  must  confess  they  were 
luckily  the  only  two  in  the  Junk  box  at  the 
moment.  Note  the  position  of  the  shield  in  the 
photograph.  The  aperture  is  at  the  wrong 
end— these  things  happen  when  you  aren't 
around  when  the  photographer  goes  to  work. 

As  to  actual  performance  characteristics,  we 
don't  have  a  laboratory  at  our  disposal,  but 
with  considerable  difficulty  we  measured  re- 
sponse of  —  45  db  at  125  mc  and  —70  db  at 
165  mc.  The  insertion  loss  is  about  .3  db  with 
the  smallest  aperture  and  less  with  tlie  larger— 
so  small  tire  fellow  at  the  other  end  will 
never  miss  it. 


Top  Detail — the  five  clamping  screw  holes  are 
shown    and    the   tuning    screw   detail    is    shown. 

The  end  product  is  a  high  Q  resonant  filter 
which  is  constructed  of  readily  available  ma- 
terials and  needs  no  tools  more  exotic  than  a 
hacksaw!  In  actual  operation  it  has  effectively 
disposed  of  the  effects  of  a  local  FM  station  (3 
blocks  is  local  and  then  some!)  and  a  TV 
sound  birdie  I  used  to  swear  at.  It  has  been 
tried  at  other  locations  and  does  an  effective 
job  of  eUminating  an  assortment  of  unwelcome 
intruders. 

Lest  you  jump  to  the  conclusion  thai  it  is  a 
cure-all  for  the  entire  range  of  birdfeSj  it  un- 
fortunately does  nothing  for  offending  signals 
which  do  not  come  in  via  the  coax  from  the 
VHF  beam.  You  still  need  effective  shielding 
between  the  converter  and  the  receiver,  for 
no  amount  of  pre-converter  filtering  will  help 
tf  the  signals  are  coming  into  a  poorly  shielded 
receiver,  Anotlier  point  on  birdie  elimination 
is  to  use  your  low  frequenc}^  high  pass  filter 
between  the  VHF  converter  and  the  station 
receiver.  This  helps  keep  harnionics  of  the 
receiver  oscillator  (or  oscillators)  out  of  the 
converter, 

.  •  •  W3TUZ 
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AMECO  MODEL  SWB 

^   STANDING  WAVE  BRIDGE 

High  qoality  bridge  ac- 
curately reads  SWR's 
from  1.8  to  225  mc* 
(inclyding  ham,  CB  and 
commercial  bands).  Can 
handle  up  to  1  KW. 
Uses  inductive  coupling  and  can  be  left  in  the  line 
continuously  without  insertion  loss.  Contains  two 
SO-239  VHP  connectors.  Satin  copper  case^  154''  x 
2%"  X  4W'.  Wired  and  tested.  $gj5 


AMECO  MODEL  CSB 
CONVERTER  SELECTOR  BOX 

Model  CSB  makes  bandswitch- 
Ing  possible  with  several  VHP 
converters.  4-position  selector 
switch  allows  user  to  switch 
any  one  of  up  to  3  converters 
or  connect  the  receiver  di- 
rectly to  the  low  band  antenna. 
Both  RF  and  power  are  auto- 
matically switched.  Can  be  used  with 
Ameco  or  other  makes  of  converters 
and  power  supplies.  Available  in  kit  form 
only,  with  all  plugs  and  cables.  Size; 
rx2V2''xAVz\  $9.95 
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AMECO  MODEL  BlU  BRiOGE  INDICATOR  UNIT 

Model  BtU.  when  used  with  the  Ameco  SWB  or  other 
make  of  bridge,  will  accurately  read  SWR,  percentage 
power  and  percentage  voltage  {3  scales).  Contains  a 
sensitive  100  microampere  2Va''  D'Arsonval  meter. 
Unique  switching  circuit  provides  for  reading  either 
one  of  2  bridges.  Charcoal  grey  cabinet  with  satin 
copper  panel,  2M"x5"x3''.  Wired  and  tested,  $15  95 


CLEGG  99'er  6  METER  TRANSCEIVER 

A  true  ham  sta- 
tion, ideal  for 
both  fixed  sta- 
tion and  mobile 
operation.  Dou- 
ble conversion 
superhet  gives 
you  extreme  se- 
lectivity and  free- 
dom from  images 
and  cross  modu- 
lation* Transmitter  section  has  an  ultra-stable 
crystal  oscillator  which  also  may  be  controlled  by 
external  VfO,  Efficient,  fully  modulated  8  watt  final 
works  into  flexible  Pi  network  tank  circuit.  Large 
S  meter  serves  for  transmitter  tune-up  procedure. 

Amateur  net  price  $159.95. 

ZEUS  and  INTERCEPTOR  also  in  stock. 


Shown  approx. 
actual  size. 


PRECISION  PLANETARY-VERNIER 
for  exceptionally  fine  tuning 

Superb  craftsmanship  by  Jackson  Bros,  of  England. 
Ball  bearing  drive,  'A"  dia.  Shaft  IVa"  long,  6:1  ratio. 
Vy  FB  for  fine  tuning.  Easily  adaptabte  to  any  shaft, 

comnarabie  value  $5.95.  Amateur  net  $1.50  ca. 

10  for  $13.50 


SEND  FOR 
FREE  CATALOG 


Trade-ins 

welcomed; 


PRECISION  BALL  DRIVE  DIAL 

Another  superb  product  of 
Jackson  Bros-  of  England.  4" 
dia.  dial  witti  Bd  ball  drive 
ratio.  Fits  standard  V4"  shaft. 
For  that  velvet  touch,,. 

Amateur  net  |3.95 


VERSATILE  MINIATURE  TRANSFORMER 

Same  as  used  in  W2EWL  SSB  Rig-- March,  1956 
QSL  Three  sets  of  CT  windings  for  a  com- 
bination of  impedances:  600  ohmSf 
5200  ohms,  22000  ohms.  (By  using 
center-taps  the  impedances  are  Quar- 
tered). The  ideal  transformer  for  a 
SSB  transmitter.  Other  uses:  inter- 
stage,  transistor,   high   imped- 
ance  choke,   line  to  grid  or 
plate,  etc.  Size  only  2"  h,  x 
%''  w,  X  W  d.  New  and 
fully  shielded. 

Amateur  net  $1.39, 
3  for  $3.49. 

10for$10J5 


MAIL  ORDERS 
PROMPTLY  PROCESSED. 

SAME-DAY 
SHrPMENT  FROM  STOCK. 


TO  SAVE  C.O.D.  CHARGES,  PLEASE  INCLUDE 

SUFFICIENT  POSTAGE  WITH  YOUR  ORDER. 

ANY  EXTRA  MONEY  WILL  8E  RETURNED. 


ELECTRONia  INC 


ALL  PRICES  F.O.B.  N.Y.C. 

Arrow'5  Export  Dept.  Ships  To  All  Parts  Of  The  World! 

Prices  Subject  To  Change  Without  Notice. 


B5  Cortiaodt  St.,  N.Y.  7,  N.Y.  •  525  Jericho  Tpke.,  Mineola.  N.Y.  •  225  Main  St,  Norwalk,  Conn. 
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Treasures  in  the  Junk  Yard 


Floyd  O^Kelly  W5VOH 
418    E.   Hickory 
Midland,  Ta;<QS 


WOULD  you  like  to  have  a  good  tiuality 
broadcast  receiver  with  excellent  sensi* 
tivity,  salectisity  and  stability,  plus  a  fine  push- 
pull  audio  output— for  ten  to  fifteen  dollars? 
This  may  seem  like  quite  an  order,  but  you 
can  find  tliese  bargains  piled  abusively  in  the 
comer  of  one  of  your  local  automobile  wieck- 
ing  yards.  These  unfortunate  victims  of  our 
modern  society  are  the  automobile  receivers 
that  were  removed  from  the  mutilated  bodies 
ot  discarded  cars* 

"That's  all  well  and  good/*  you  say,  "but 
1  ve  already  got  a  radio  in  my  car— what  do  I 
want  with  another  one?" 

These  ragged h  cunstructed  units  that  per- 
form so  faithiully  under  the  extreme  condi- 
Hons  associated  with  mobile  operations,  may 
be  retired  to  the  home  or  shop  and  converted 
to  110  VAC  operations  in  about  five  minutes. 

*'Why  bother  with  all  this  converting  Jazz 
when  for  about  $19.95,  1  can  get  one  of  those 
new  plastic  case  jobs  down  at  the  corner 
drug?" 

1  beheve  you  can  answer  your  own  ques- 
tion if  you  will  make  an  eyeball  comparison 
of  the  construction  and  schematic  diagram  of 
a  popular  ac-dc  receiver  and  auto  receiver. 
Besides  having  tuned  rf  amplifier  stage  (al- 
most unheard  of  in  the  acnJc  sets),  and  selec- 
tivity^ from  the  262  kc  if,  most  automobile 
receivers  have  a  good  push-pull  audio  output. 


I  have  priced  these  units  across  West  Texas 
and  find  they  cost  as  little  as  a  "saw-buck*' 
to  about  fifteen  dollars  each— depending  on 
condition,  age,  t>  pe,  and  whether  it  is  stUl  in 
the  car.  The  one  1  have  was  removed  from  a 
1951  Mercury  and  was  purchased  for  $1,50. 
It  would  not  utter  a  sound  when  we  tried  it 
at  the  wrecking  yard^,  but  after  examining  and 
smelling  it  for  a  while,  I  parted  with  my 
buck-fifty,  tucked  the  dusty  box  under  my  arm 
and  headed  for  the  nearest  service  station  to 
blow  the  dust  and  cnid  from  my  prize. 

Troubleshooting  disclosed  that  only  a 
bunied  out  6SN7,  OZ4  and  vibrator  needed 
replacing  to  restore  the  unit  to  its  original 
condition <  And,  using  a  battery  eliminator  as 
a  six  volt  source,  I  let  it  pla\^  for  a  couple  of 
days  to  see  if  anything  would  break  down. 

It  became  apparent  that  the  battery  elimi- 
nator was  fine  for  test  purposes,  but  was  not 
the  most  convenient  arrangement  for  a  perma- 
nent installation,  llie  general  consensus  of 
opinion  from  the  local  "electronic  experts" 
was  to  remove  the  vibrator  power  supply  and 
replace  it  ^vith  a  conventional  110  vac  power 
supply.  But  finding  a  transformer  that  would 
fit  in  the  allocated  space  seemed  to  be  an  im- 
possible assignment,  1  had  resorted  to  con- 
structing a  complete  external  power  supply 
when  I  got  into  a  discussion  of  the  problem 
w  ith  my  good  buddy  Ike  Searles  \\  5SMJ.  Dee 
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MODEL  24 

OFFERS  YOU  6  SOCKETS  WHERE  YOU  NOW  HAVE  1 


9ATED 

15  AMPERES, 

13fl  VOLTS. 


Heavy  duty  features  insure  Jong-fife  and  complete 
utility  for  use  on  equipment  or  in  shop  or  plant! 

SiNO  fOR  UTBRAJURE 
QUOTATtON  FOR  SPECIAL  UHiTS  ON  MQUEST       ^t^j^ 

WABER  ELECTRONICS,  INC.i 


Panet  Mgunted  Fuse 
On^Ott  Switch 

Pilot  Light 
Tough  LI.  L,  Corrfset 
Multfod  Plug 
U,  L  Apprvvfid 
Componenls 


Hancock  i  Somerset  Sts-     Phila.  33,  Pa.        ^^^"^^  Mo[ffi(Z4CB  (Circuit  BreaTiet  Type)  SI D.50 


Mounting  Ears 

Silver  Gf3/ Seamless 
HaininerlDne  Case 

'^U"  Ground 
Receptacles 

Adapter  Free 


felt  that  tlie  six  volt-one  liimdred  cycle  power 
transformer  probably  had  enough  iron  in  it  to 
handle  a  60  cycle  power  source,  and  aU  that 
should  be  necessary  would  be  to  apply  a  six 
volt  ac  supply  across  half  of  the  vibrator  trans- 
former, 

A  quick  look  at  the  basic  six  volt  vibrator 
power  suppK  schematic  showed  that  the  func- 
tion of  the  vibrator  was  to  switch  six  volts  dc 
between  the  ends  of  the  primary  of  the  high 
voltage  transformer  at  approximately  one 
hundred  times  a  second  and  make  the  trans- 
former believe  it's  looking  at  a  six  volt  ac 
source.  It  was  obvious  that  all  that  was  nec- 
essary to  make  the  vibrator  transformer  oper- 
ate would  be  to  place  a  six  colt  ac  source 
across  half  the  primary.  This  conversion  is 
very  simple*  Remove  the  vibrator  from  its 
socket,  ground  one  of  the  small  pins  on  the 
vibrator  socket^  connect  one  lead  from  the 
secondary  of  a  six  volt  transformer  of  adequate 
current  rating  to  the  receiver  power  input  line 
(usually  around  six  to  eight  amps— the  one  I 
used  was  an  old  TV  transformer  that  had  an 
open  high  voltage  winding)  and  ground  tlie 
other  six  volt  transformer  lead  to  the  receiver 
chassis.  Plug  in  the  primary  leads  to  a  110 
ac  source  and  sit  back  and  enjoy  reception 
from  a  receiver  that  will  compare  to  one  in 
the  $75.00  or  better  class. 

Norm,  W5G0S,  made  the  above  conversion, 
placed  a  converter  on  the  front  end  and  used 
it  as  a  portable  ham  receiver.  I  have  assisted 
several  of  my  non-technical  friends  convert 
and  install  these  units  in  cabinets,  kitchenSj 
bed  headboards,  etc*,  and  to  date  no  problems 
have  resulted. 

So,  if  you  are  looking  for  a  second  receiver, 
a  conelrad  monitor,  or  a  portable  rig,  try  this 
simple  conversion  and  I  believe  you  ^\ill  be 
as  pleased  as  I  am  with  mine.       *  •  .  W3\  OH 


TELETYPEWRITEB 
EQUIPMENT   •    COLLINS 

SIJ2,  S1J3,  R.390A/URR  Receivers  (.50-30.5 
MC).  Teletype  Printers  #14,  #13,  #19.  #20, 
#26,  #28.  Kleiaschmidt  Printers  #Tr>4A, 
1T-76.  Tr.9fi,  TT-99,  TT-lOO,  GGC-S.  Tele- 
writer Frequency  Shift  Converter.  For  general 
information  &  equipment  list,  write  to  TOM| 
WIAFN,  ALLTRONICS-HOWARD  CO,, 
Box    19,   Boston    1,   Mass.   Richmond  2-004S. 


Mi/LTi.    FIXED  OR 

ELMAC     MOBILE 


THIS  EQUIPMENT  COMBINATION 
OPERATES  FROM  A.C.  OR  D.C.  SOURCE 


AF-68  TRANS-CITER 

6  thru  80  meters— VFO 
I  all  bands— 65  watts  AM 
and  CW. 


PMR-8  RECEIVER 

6  thru  80  meters  plus 
broadcast  band. 


M-1070  POWER  SUPPLY 

Operates  from  6  or  12 
volts  D.C.  and  115  volts 
A.C. 


—Power  Supply  in  kit  fortn.) 


Monvfacfured  by 
MULTI- PRODUCTS      COMPANY 
7J470  COOllDGt  HWY,  OAK  PARK   37,  MICH 
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Lester  Earnshaw  VE7QL 

7169  Agate  St. 

Atta  Lorn  a  t  California 


.X¥W>".*^'^Vi1v. 


A  Low  Current, 
Slid 


e  Bias.  Modulator 


TRANSISTORS  have  been  with  us  long 
enough  now  to  have  found  their  way  into 
most  AM  mobile  equipment,  especially  in  the 
audio  department.  Although  this  has  resulted 
in  a  major  saving  in  battery  current,  no  one  is 
adverse  to  even  greater  savings.  This  is  es- 
pecially true  when  the  increased  saving  is  ef- 
fected without  further  circuit  compUcation* 

The  modulator  described  below  deUvers  40 
watts  of  audio  to  the  load.  Yet,  during  the  no 
signal  condition,  total  current  drawn  from  the 
battery  is  only  250  ma! 

The  microphone  pre-amplifier  consists  of  a 
Motorola  2N1H>1  which  is  connected  in  the 
common  emitter  configuration.  This  stage 
should  be  driven  by  a  dynamic  microphone. 
If  a  ceramic  or  crystal  microphone  is  preferred 
it  will  be  necessary  to  insert  a  matching  stage 


2N255 


SNIISI 


between  the  microphone  and  the  pre-ampli- 
fier. Transistors  other  than  the  2Nliyi  may  be 
used  without  circuit  alteration*  Those  tested 
and  found  satisfactory  were  Uie  T;L  2N1381, 
the  Philco  2N1478  and  the  RCA  2N40S, 

The  2N1191  drives  a  class  A  Motorola 
2N555,  The  2N555  is  a  very  inexpensive  ex- 
perimenter type  transistor.  Other  equivalent 
transistors  should  give  similar  results.  The 
2N555  stage  has  its  bias  controlled  by  the  fol- 
lowing class  B  modulator  stage.  As  the  signal 
level  increases  so  does  the  bias  on  the  2N555 
stage  increase.  The  4*7K  for^vard  bias  resistor 
allows  a  small  bias  current  to  flow  so  that  the 
transistor  is  operating  class  A  even  for  small 
signals. 

Following  the  sliding  bias  stage  are  two 
Motorola  2N1554  transistors.  These  transistors 
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UNCONDITIONAL 

{We  will  repair  ^^pf 

rf  faulty  2 -■■■:: 

within   1   year)  i    -| 


DK60  SERIES 

COAXIAL  RELAYS 

4  VERSATILE  MODELS.  A.C.  or  D.C. 

<Ancl  Types  C.  TNC,   BNC,   N,   UHF  Connectors) 


Sixe 

23/4x33/4x1  Vs 

Less  than  9  ox, 


Pi- 


SITANDARD  EEEJL^KS^  WITH  TYFE  UHF 
CONKECTORS   WCEnt^DE; 

DK60— SPDT  r.L  switch, 

DK60*G — SPDT  T;t  switch  with  spe- 
cial ''isolatioii"  connector  in  de-- 
energized  posi^pn* 

DK60-2C — SPDT  ■  r;t  switch  with 
DPOT  auxiliary  ct>ntacts, 

DK60-G2C— SPDT  ;r^i  switch  with 
DPDT  auxiliary:;  contacts  and  spe- 
cial ''isolationV  connector  in  de- 
energized    positldiii^: 


DK60  SERIES  fiiin  $12.45 


if  All  Relays  la  weatherproof  boxes  for  ex- 
terior installation, 

ii:  Gangedp  multiple  position  switch  ar- 
rangement available  for  remote  control 
selection  of  antennas. 


r*f.  SPECIFICATIONS: 

Low  VSWE:  less  than  1,15:1  from  0  to  500  ma  low 
Losses:  Pure  silver  contacts.  Parts  in  crucJal  pasltions 
plated  with  fine  silver.  Low  Cross- Talk;  (greater  than  80 
dh)  in  DK6D*G  and  DK60-G2C  through  use  of  patented 
"isolated  connector**  (in  energized  position).  High  Power 
Eatmg:  (a>  1  kw  through  straight  connectors  (b)  to  lOw? 
through  "Isolated  connector"  - —  excellent  for  video  switch- 
ing. SPDT  r,f.  Contacts:  r.f.  leakage  extremely  low,  below 
typical  r.f.  connect ors*^ 

MECHANICAL  SPECIFICATIONS: 

High  Contact  Pressures:  Long  life  expectancy  greater  than 
1  million  operations.  Continuous  Duty;  Teflon  feed-through 
terminals  used,  on  coil  to  provide  connection  ease. 

ELECTRICAL  SPECIFICATIONS: 

Wide  Variety  of  Coll  Voltages:  642,24,32,48,110.220  D.C. 
coils  at  2.0  watts;  6,12,24,110,220  A,C.  volts  at  6  volt- 
amps,  50-60  cps.  (Special  voltage  or  resistance  available 
on  requests  Less  Than  50 «C  Temperature  Rise  Above  Am- 
bient; Maximum  operating  temperature  is  100°C  except 
on  special  order.  Auxiliary  contacts  available  for  power 
control  —  DPDT  at  5a.  110  v  A.C,  on  DK60-2C  and  DK60' 
G2C. 


s 


^■:: 


DOW-KEY  NEW 

DK2-60  DPDT 
r.f.  SWITCH 

For  fwftchinf  two  eoaxial  iLna 
timultaneousliy.  Spcdlicationi  sim- 
ilar to  DKfiO  scria. 


DOW-KEY  RFB 
PREAMPLIFIER 

50  to  70  ohm  imprdance  matching 
^'broadbstid  preamplifier."  In* 
creasea  over- all  gain  by  I  to  6  "S" 
units  on  all  bands  (1,5  to  30  mC). 
1-14"  X  1-H"  K  2-V*'\  Wt.  10  o#, 
BrLnff  up  wabJi  AlcnAllE 


TRP 

COAXIAL 
ELECTRONIC 
TR  SWITCH 

Operates  in  1.8  to  3D  me.  range. 
120  V.  A.C-  Low  VSWK,  TVI 
proof,  rated  maximum  leg^l  power* 


0KC-71 

SINGLE  POLE 
SIX-THROW 

COAXIAL  RELAY 

ttEMOTE  SELECTION 
OF    R.F.    SOURCES 

Weatherproof,  electro  -  magnctiCj 
less  than  l<l:l  VSWR  at  100  mc, 
I  kw  power  ratjrtg,  available  in 
UHF.  N,  BNC,  TNC  ai  C  con- 
nectoo.  Continuous  duty^  over 
1.000,000  operations.  5-W*  x  l*%'\ 
ttlver  plated  conneclori. 


DK2-60  ».  $19.00         RFB    ...$10.75     DKC-TRP  $27.75     DKC-71  ..  $49.50 


SPECIAL   CATALOG 

FOR   MILITARY  AND 

INDUSTRY  AVAILABLE 


DOW-KEY  COMPANY 


700    DLR5.   a    DIST.    IN    U.S. 


CAN. 


THIEF  RIVER  FALLS 
MINNESOTA 


SEPTEMBER  l?&2 


25 


MPH 


♦At  40  Feet 


USING  A  TRI-BAND 
10-15-20  METER  BEAM 

AistmbUd    Weight— 20    lbs. 
Wind    Surface    Area— 4,f    sq.ft. 

Wmd     Load~SA    \h%. 

Maiimum   Element   LengtK»26'8'' 

Boom    Length — (2' 
Tyrning    Rddiuj^l4.?' 

I- 

148  MPH 

with  your  Tri-Bander  at  25' 


WORLD'S 
FINEST 


*yr 


COMMUNICATION 
TOWERS^ 


•Certified  by  Reg.  Prof.  Eng. 


7W. 


WITH  HEAD  MOUNT 


Model  40-1 

F.  O.  B, 
PLANT 


BRACKET  MTG.  KIT   $9.50 

Tilts  over  on  a  heavy  base 
piate  for  occess  to  motor 
and  array. 

Horizontal  broeing  ihrough- 


ouL 


AvaiUbte   from    your    Eocal 
distributor,  or  direct  from 

mamifacturer. 


SUPREME 
ELECTRONICS 

INC. 

FRONT  &  MAIN  STS. 
UPLAND,  PENNA. 


are  excellent  for  this  puipose  which  is  some- 
thing that  cannot  be  said  for  a  good  number 
of  other  transistors,  A  perusal  of  the  2N1554 
Ic— Efi  curves  show  that  the  transistor  has  very 
even  spacing  between  the  base  lines  which 
indicates  that  the  2X1354  is  capable  of  ex- 
cellent linciuity.  If  other  transistors  are  sub- 
stituted, only  those  with  good  linearity 
characteristics  should  be  used  or  distortion 
will  result*  Another  Motorola  transistor  which 
gave  excellent  results  (although  a  smaller 
transistor)  was  the  2X1540-  If  full  output  is 
required  from  the  modulator,  the  builder  is 
advised  to  stick  with  the  2NI554  even  though 
it  does  cost  more. 

The  required  output  transformer  impedance 
is  determined  from  the  formula: 


Kl    = 


2  (V,.)^ 


Power  out. 


Where    Vc.  =  collector  to   emitter  voltage. 


Example. 


2x12^ 

Rl  = =  5,8  ohms. 

50  watts. 


Note  that  the  transformer  impedance  is  cal- 
culated to  allow  50  watts  of  audio  to  be  de- 
veloped*  The  reason  for  this  is  that  approxi- 
mately 10  watts  is  lost  in  the  transformer.  The 
closest  available  transformer  was  the  Triad 
TY66A,  I'      l-lf| 

It  is  pointed  out  that  it  will  not  be  possible 
to  develop  50  watts  of  audio  across  the  primary 
of  the  transformer  unless  the  secondary  is 
properly  matched.  The  transistors  "see"  6 
ohms  only  when  the  transformer  secondary 
"sees"  the  correct  load.  An  incorrect  secondary 
load  will  reflect  an  incorrect  primary  load. 

As  the  class  B  modulator  is  caused  to  draw 
current  (simply  by  speaking  into  ihe  micro- 
phone), so  is  a  voltage  dropped  across  the 
emitter  resistor  Rl.  This  voltage  is  negatwe 
going  in  character  and  thus,  when  applied  to 
the  base  of  the  dri\  er  through  the  22  ohm 
resistor,  causes  an  increase  in  2N555  collector 
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with  a  "MATERIAL"  difference! 

NOW!  A  Broad- Band    'Balun"  for  your 
10,  15  and  20  Meter  Tri-Band 


.diu 


■  ^^  MO 


MODEL  BA1430/1-1 


for  TOP-MAN-ON- 

THE-FREQUENCY  results... 

Install  a  Telrex  antenna... dollar  for 
dollar  better  in  every  way!  Antenna 
systems  from  $6.95  to  $12,000.00 


Communication  and  TV  Antennas 

ffty  LABORATORIES 

ASBURY  PARK  40,  NEW  JERSEY,  U.SJl. 


current.  The  2X553  current  increases  from  ap- 
proximately 50  ma  at  no  signal  to  approxi- 
mately *5  amps  at  maximum  signal. 

Total  current  drawn  by  the  modulator  dur- 
ing standby  is  approximately  250  ma.  This 
value  will  change  20%  or  so  witli  changes  in 
temperature.  If  necessary,  the  150  ohm  for- 
ward bias  resistor  may  be  raised  in  value 
to  effect  a  decrease  in  the  standby  cunent. 
However,  unless  a  compensating  theiinistor 
is  added  to  the  circuit,  cross  over  distortion  is 
likely  to  occur  during  cold  weather. 

Maximum  ciu^rent  on  voice  peaks  will  be 
between  4  and  5  amps. 

A  0.1  ohin  resistor  is  not  normally  available 
from  a  supply  store*  However,  the  resistor  is 
easily  fabricated  from   a   piece  of  resistance 


wire  or  even  copper  wire.  If  the  latter  is  used 
the  correct  length  nia>'  l)e  obtained  from  a 
wire  table. 

The  transistors  should  be  firniK  mounted  to 
the  chassis  but  insulated  from  it  with  mica 
washers.  The  chassis  should  have  a  reasonable 
area  to  dissipate  heat  generated  when  talking* 
Don't  forget  to  remove  the  Liuts  from  the 
holes  before  bolting  the  transistors  down,  A 
piece  of  fine  enieiy  paper  wrapped  around  a 
flat  ruler  and  rubbed  over  the  area  will  effect 
the  greatest  amount  of  burr  removaL 

A  suitable  matching  stage  for  use  with  the 
crystal  or  ceramic  microphone  is  shown  in 
Fig,  2,  The  stage  may  conveniently  be  mount- 
ed in  the  microphone  case  if  desired • 


Amateur  Radio  Regulation 

in  the  U.  S.  S.  R. 


January  1962  issue  of  "RADIO"  (published 
in  Moscow)  has  the  following  information: 
Tlicrc  are  tliree  kinds  of  registrations;  begin- 
ners (3rd  Class)  are  permitted  to  use  3.5-3.65 
mc  and  7.0-7.1  mc  telegraph  only,  max, 
power  TEN  watts.  Phone  and  CW  is  permitted 
on  28.0-29,7  mc  (ten  watts)  and  144-146  mc, 
420-435  mc  (5  w),  2nd  Class  is  peranitted 
to  use  in  addition  14-14.35  mc,  CW  with  a 
power  of  40  watts  on  all  bands  except  VHF 
where  it  remains  5  watts. 

1st  Class  gets  another  addiHon,  21-21.45  mc, 


power  goes  up  to  200  watts,  and  both  plione 
and  CW  are  permitted.  The  VHF,  however  is 
still  5  \\  atts* 

There  is  a  considerable  Red-Tape  involved 
in  getting  the  ticket;  several  offices  have  to 
be  contacted,  questionnaires  filled,  photos  en- 
closed, and  even  "character  report"  from  the 
place  where  you  are  workii:ig  are  needed.  Also 
needed  is  a  complete  diajpram  of  your  future 
station,  and  you  can  start  building  it  only  after 
you  receive  the  license.  Examinations  are 
necessary  for  all  groups. 
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How's  My  What? 


Edwin  Coie  W7IDF 

P.O,  Box  3 

Vashon,   Washington 


'TpHE  June  issue  of  73  pried  into  my  public 
^  life  Willi  the  question  *'How  Is  Your  Ham 
Image?"  and  T  promptly  fell  into  a  deep  sleep- 
Hours  later,  my  aplomb  restored,  I  clipped  a 
ground  lead  to  my  identification  bracelet  and 
carefully  read  K7NZA*s  disquieting  series  of 
examples  and  admonitions. 

Well  aware  that  self-anaKsis  can  be  painful 
and  invite  depressing  conclusions,  I  encour- 
aged myself  witb  the  thouglit,  "I'm  doing  this 
for  my  country."  Shifting  the  brain  do\TO  for 
hill-climbing  usually  means  clapper-valve 
trouble  in  die  tummy  for  me,  but  "Green's 
Principle"  is  a  comfort:  "Think  gently;  if  you 
detect  elements  of  great  issues  stop  thinking 
instantly."  This  rule  has  ser\'ed  well  to  protect 
my  peace  of  mind  and  has  kept  me  from  learn- 
ing much  about  anything— two  ways  of  saying 
the  same  thing,  really. 

After  reflecting  on  what  K7NZA  had  to  say 
I  turned  for  comfort  to  the  June  issue  of 
Harper's,  a  magazine  of  equivalent  calibre  in 
its  own  field.  There  I  found  "Stop  Worrying 
About  Your  Image"  by  David  Finn,  president 
of  Ruder  and  Finn,  Mr.  Finn  has  been  selling 
Image  Kits  for  years  to  the  big  operators  who 
mass-produce  good  things  for  us,  like  tail  fins, 
Betsy  Wetsy  dolls  and  ugly  commercials,  and 
he  explains  and  deprecates  his  subject  with 
guilty  facility*  His  concluding  advice  to  the 
bemused  iconophile  (in  this  case  you  and  me) 
is  simply,  "  ,  -  ,  he  should  stop  worrying  about 
his  image  altogether  and  concentrate  on  find- 
ing himself.** 

Know  himself  would  be  more  to  the  paint 
I  should  think,  but  be  that  as  it  may  when 
Harper's  and  73  meet  head-on  we  follow  Om^ 
Leader,  don't  we?  So  I  kept  right  on  sulking 
aboiit  my  Ham  Image  until  it  occurred  to  me 


that  such  shortcomings  as  those  in  the  73 
article  are  really  only  symptoms  of  a  more 
general  failing.  An  echo  down  the  years  helped 
me  to  this  conclusion,  but  more  about  that 
later,  Tm  afraid.  My  point  is  that  we  take 
ourselves  too  seriously  as  artisans  and  not  seri- 
ously enough  as  members  of  the  human  race- 
To  the  superficially  curious  non -amateur 
(most  of  us  were,  once)  the  sounds  of  RACES, 
MARS  and  other  activities  inspired  by  patriot- 
ism or  simple  sensitivity  to  community  needs 
are  just  not  distinguishable  fiom  the  tired  in- 
anities, contest  numbers^  DX  riots,  AM-SSB 
needling  and  rollicking  roundtables.  As  indi- 
viduals we  sound  incomprehensible;  as  funny 
license  plate  types,  we  seem  to  be  a  phenome- 
non of  the  electronic  era  with  a  common 
hunger  for  more  and  wider  kilocycles.  These 
we  want  for  sending  code,  chatter  (English 
and  sideband),  telephoning  from  cars  and  run- 
ning spooky  typewriters. 

The  listener  who  is  too  bored  or  discouraged 
to  x^ursue  the  subject  might  reasonably  con- 
clude that  our  only  distinction  is  a  rather  point- 
less viiluosity  with  our  little  black  boxes.  The 
inference  follows  that  licensing  and  regulating 
our  operations  at  public  expense  is  equally 
pointless,  or  worse*  Although  comminiity  ser- 
vices, disaster  communications  nets  and  phone 
patches  from  servicemen  to  tlieir  families  are 
demonstiations  of  our  value  tliat  would  change 
such  an  opinion,  as  evidence  they  are  over- 
whelmed by  the  nonsense  on  the  air.  Most  of 
us  are  aware  of  this  image  and  we  know  w^e 
can  polish  it  up,  but  there  is  another  and  more 
serious  picture. 

Even  in  our  pmview  recognition  of  the  radio 
amateur  as  a  veritable  human  being  possessing 
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TECHNICAL   DATA 

Impedance:  640  Ohms  in  and 

out  (unbalanced  to  ground) 

Unwanted  Side  Band  Rejection; 
Greater  than  55db 

Passband  Ripple:  ±  .5db 

Shape  fact  on  6  to  20db 
1.15  to  1 

Shape  factor:  6  to  50db 
1.44  to  1 

Package  Size:  2%"  x  1^%''  x  V 

Price:  $42.95  Each 


a99&   8,999     DO     9001    SOOZ 
MEGACYCUS 
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The  SILVER  SENTINEL  (32bi) 


I      i      T"  Fc"    I      r 

e.937    e.99e    &93»      910    90CH    9.002    5005 


TECHNICAL  DATA 

tmpedance:  560  Ohms  in 
and  out 

Unwanted  Side  Band  Rejec- 
tion: Greater  than  40db 

Passband  Ripple:  zh  -Sdb 

Shape  factor:  6  to  20db 
1.21  to  1 

Shape  factor:  6  to  50db 
1.56  to  1 

Package  Size:  lJi"xlM"x  V 

Price:  $32-95  Each 


MEGACYCLES 


Both  the  Golden  Guardian  and  the  Sil- 
ver Sentinel  contain  a  precisfon  McCoy 
filter  and  two  of  the  famous  M-1  McCoy 
Oscillator  crystals.   By  switching  crys- 


tals either  upper  or  lower  side  band 
operation  nnay  be  selected.  Balanced 
modulator  circuit  will  be  supplied  upon 
request* 


ELECTRONICS  CO. 

Deol,   73-9 

MT.  HOLLY  SPRINGS,   PA. 
Phone:  HUnter  6-3411 


;SU  BS  f Di^R¥  -  OF  ■  ■  ■  0i^#'^:&!v!  M  ^mnfm'm  m  ,;; ? 


SEPTEMBER   1962 


29 


/ 


mi  agination  and  intellectual  awareness  of  the 
influence  of  his  art  is  rare.  Trace  elements  of 
international  inflection  turn  up  in  73  editorials, 
evidence  that  one  editor  is  gambling  that  our 
minds  have  breadth  as  well  as  length,  but  in 
our  loumals  generally  this  is  a  rule  observed 
mamly  in  tlie  breach  (a  literary  phiase  from 
the  June  issue  of  Collier's),  The  narrowness  of 
scope,  editorial  inertia  and  proHx  re-hasbing 
of  worn  ideas  in  too  many  issues  suggests  to 
me  that  we  are  regarded  as  communication- 
oriented  readers  with  spines  topped  by  small 
knobs. 

Hopdully  I  submit  that  we  can  be  thouglit- 
fid  about  ends  as  well  as  means,  although  the 
means  have  been  getting  all  the  attention.  Con- 
sider  the  j>otential  good  of  diverting  to  more 
productive  channels  the  constant  wrangling 
over  filters,  modes,  linear  efficiency,  etc.  AU 
the  ansA\ers  are  in  the  books^  but  we  fight  it 
out  anyway,  expending  time^  airspace  and  tem- 
per usually  to  fall  through  the  ropes  into 
ambiguity  or  error.  We  get  deadly  serious,  and 
deadly  tiresome,  for  example,  about  a  subject 
like  SSB,  Actually  there  is  nothing  new  al)0ut 
the  concept,  and  nothing  to  justify  our  ridicu- 
lous quarreling— but  if  we  didn't  argue  about 
someone  else's  ideas  we  would  have  to  get 
some  of  our  own.  But  did  you  know  the  dis- 
covery of  SSB  antedates  Marconi^  Popov  and 
West  Hartford?  It  seems  that  when  the  British 
first  sailed  to  the  Treaty  Ports  of  China  wiUi 
empty  bottoms  and  a  hunger  to  fill  them  with 
silks  and  tea,  a  serious  difficulty  faced  diem. 
How  to  bargain  for  the  best  possible  prices 
with  merchants  speaking  Mandarin,  Cantonese 
and  Samshu  brogue?  One  fortuitous  day  an 
Englishman  was  earnestly  negotiating  in  ges- 
tures with  an  amused  exporter  and  to  no  avail. 
Eventually  one  of  his  gestures  misfired  and  he 
was  taken  behind  a  godown  and  severely 
beaten,  but  that's  another  story*  Before  this 
happened  there  was  a  moment  when  the  two 
principals  were  standing  at  an  impasse  with 
the  Chinese  gentleman  wondering  aloud  why 
the  EngHsh  had  such  long  noses,  when  a  pass- 
ing mcliin  whistled  a  melancholy  air.  Instantly 
the  Chinese  speech  was  intelligible  to  the 
foreigner,  although  he  later  remembered  diere 
seemed  to  be  a  bit  of  background  garbling.  At 
his  first  opportunity  he  hired  a  boy  to  accom- 
pany liim  on  business  trips  and  taught  him  to 
crouch  behind  a  tical  of  tea  and  whistle  softly 
during  the  conferences.  After  a  few  profitable 
years  the  Englishman  retired  to  the  South  of 
France*  UnfortunateK^  the  secret  was  tempo- 
rarily lost  when  he  succumbed  to  apoplexy 
while  trying  to  inject  an  air  of  lucidity  into  a 


Basque  pofi tical  speech,  Basque  is  double  side- 
band—a system  known  to  give  the  SSB  men 
horrible  fits. 

French  scholars  brought  to  light  the  histori- 
cal facts  above,  and  if  we  weren't  generaUy 
aware  of  them  it  is  because  of  the  intramural 
character  of  our  Journalism.  Little  news  of  the 
amateur  community  of  foreign  lands  is  pub- 
lished here,  I  might  add,  grumx^ily.  And  less 
consideration  granted  their  members.  Granted 
that  letters  from  tliem  are  published,  that  we 
see  snapshots  of  them  in  die  DX  columns  and 
that  concern  is  growing  over  such  problems  as 
cooi^eration  on  the  DX  bands  and  reciprocal 
licensing,  too  much  is  missing.  Their  letters 
are  typically  legitimate  gripes  about  our  mem- 
bers on  the  air;  the  captions  under  their  photos 
are  significantly  less  than  expansive:  **Jqs& 
Duarte,  90  watts  on  twenty,  tliree  element 
beam.*^  Sometimes  the  editor  goes  overboard 
and  mentions  the  receiver.  If  our  interest  seems 
almost  clinical  at  least  in  this  area  we  don*t 
discriminate— die  same  exciting  captions  may 
be  found  under  photos  of  the  home  team  in 
other  columns.  But  to  continue— on  the  recipro- 
cal ficensing  questiun  they\  e  been  giving  and 
weVe  been  taking;  in  the  DX  slots  we  have 
the  mass  and  power;  they  learn  English  and 
occasionally  we  have  the  grace  to  eoniiiliment 
them*  In  English  of  course. 

Now  and  again  we  show  om^  interest  by 
mounting  an  exptHlition  to  a  quiet  corner  of 
some  far  country  courteous  enough  to  grant 
visitors  a  license*  The  communications  eflFort 
that  results  usually  demonstrates  technical 
prowess  on  that  end,  some  surpassing  boorish- 
ness  on  tliis  endj  and  how  silent  the  band  can 
get  ten  kilocycles  offside.  Tm  sure  the  traveling 
Americans  who  have  the  initiative  to  carry  out 
these  projects  make  good  impressions  indi- 
vidually, but  I  doubt  tlie  citizens  view  the 
operation  as  anything  more  than  a  cryptically 
satisfying  activity  of  Inscrutable  America.  If, 
indeed,  they  are  aware  of  it  at  all. 

Writing  as  a  non-participating  ignoramus  in 
these  matters,  I  wonder  if  it  wouldn't  be  pos- 
sible to  provide  a  foreign  ham  or  ham  club 
near  the  target  with  expense  funds  and  some 
equipment  to  do  the  job,  rather  than  ship  the 
stuff  and  people  from  here  to  there  and  back 
again?  Perhaps  it  wouldn't  be  practical  but 
there  is  a  measure  of  madness  in  oiu*  fabric 
an\^way>  and  practicality  is  the  foe  of  pleasure 
othervrfse  parties  would  break  up  at  midnight 
in  favor  of  early  morning  gardening.  It's  never 
been  my  privilege  to  work  a  DXpedition,  or 
contribute  to  one^  but  if  they  could  be  set  up 
this  way  I'd  be  inclined  to  chip  in  and  hope 
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George  would  come  oul  of  it  feeling  adequate- 
ly compensated  by  the  shattering  experience 
and  the  extra  gear.  Well,  it  was  just  a  friendly 
suggestion,  and  fortunately  there  are  others 
around  to  choose  among,  such  as  K6BX  s  plan 
to  help  you  send  your  extra  Callbooks  overseas 
and  the  International  Ham-Hop  Club  Wayne 
has  mentioned  in  his  Porsche  department* 

Making  friends  is  important^  like  breathing, 
but  in  times  of  world  crises  when  it  would 
mean  the  most  it  comes  under  a  cloud.  The 
barricades  that  rise  men  have  seen  before, 
but  the  cloud  is  unique  and  while  there  is  time 
to  imp  1*0 ve  the  American  Image  we  had  better 
get  at  it.  It  is  our  distinction^  as  radio  amateurs^ 
that  we  have  the  means  to  help,  and  it 
shouldn't  take  much  soul-searching  to  see  the 
obHgation  imphcit  in  our  franchise. 

Consider  this  profundity;  One  way  of  im- 
proving relations  vyith  people  is  to  be  friend- 
lier.  Yet  the  conventional  DX  contact  is  brief 
and  sterile.  With  us  unsophisticjates  the  aver- 
age QSO  vdth  a  foreign  ham  takes  a  few 
minutes  to  run  the  scale  from  embarrassingly 
eager  to  embarrassingly  taciturn.  If  conditions 
or  congestion  interfere  we  can  do  it  in  half 
the  time.  And  the  pros  on  the  long-haul  cir- 
cuits aren*t  much  better.  Most  of  them  sound 
slick  and  laconic  and  give  the  impression  that 
their  attention  is  focused  on  a  spot  above  the 
other  fellow's  left  shoulder,  or  on  the  next 
country.  In  these  conversations  the  preliminary 
exchange  of  names,  locations  and  tube  size 
normally  is  followed  by  an  almost  audible 
mental  block,  a  hearty  anticipation  of  future 
contacts  and  a  diffident  goodbye. 

If  we  can't  achieve  the  status  of  the  tail- 
coated  ambassadors  it  won't  hurt  to  remember 
that  miUtary  cemeteries  around  the  world  bear 
witness  to  their  smashing  success  as  coiuriCTS 
of  good  will.  They  could  use  some  help  and 
all  we  have  to  do  is  flip  a  switch  to  enter  the 
homes  of  men  everywhere  straggling  to  work 
out  their  destinies  in  a  jumpy  world.  More- 
over in  the  skies  we  travel  our  laws  make  no 
reference  to  creed  or  color  or  economic  status, 
and  our  privileged  communications  flow 
heedless  as  the  wind  over  borderlines  and 
battlefields.  If  this  sounds  rather  grand  and 
rhetorical  it's  probably  my  sense  of  personal 
involvement,  and  frustration,  bugging  me.  We 
are  all  mortals  running  out  our  span  of  years 
in  mixed  moods  and  circiimstances,  commonly 
aflBicted  with  corns  and  taxeSj^  generally  con- 
tent to  search  for  happiness  in  the  achieve- 
ment  of  reasonable  ambitions.  Individually  we 
want  peace  and  justice;  nationally  our  govern- 

[More  on  page  71] 
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Model  H-210 . . .  exclusive  hole-in-one  univer- 
sal mount.  Fine  looking,  heavy-duty,  requires 
only  a  single  IVa"  diameter  hole  in  vehicle 
body.  Heavy  gage  metal  plate  backs  up 
mount  from  inside,  also  serves  as  support 
for  right  angle  bracket  with  coax  connector. 
Pointed  set  screws  on  periphery  of  plate  es- 
tablish positive  grounding  contact  to  vehicle. 
Rubber  washers  inside  and  outside  compen- 
sate for  slight  contour  of  mounting  area. 

Universal  split-bafi  assembly  is  chrome  plated 
aluminum.  Insulating  base  and  centering  col- 
lar are  of  heavy-duty  material. 

COAX  ADAPTOR  KIT 

Right  angle  coax  connector  and  bracket  (as  shown 
above)  is  available  separately.  Fits  base  plate  drill* 
tng  of  all  standard  ball  mounts. 
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FREE 
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WEBSTER 

317  Roebling  Rd.,  South  San  Francisco,  Calif. 

Gentlemen:  Please  send  free  mobile  booklet 
"Simple  steps  to  peak  performance"  and 
Band-spanner  full  tine  catalog. 


NAME 

CALL 

ADDRESS 

NUMBER     STREET 

CITY 

ZONE 

STATE 
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that  Hammarlund's  fabulous  HX-50 
is  rolling  off  the  production  line* 

This  ALL-NEW  crystal  lattice  filter- 
type  SSB  transmitter  has  exceeded  our 
fondest  expectations  in  SSB,  AM,  CW 
and  has  passed  every  rigorous  test  we 
have  subjected  it  to  with  flying  colors. 

We  extend  our  thanks  to  the  many 
that  have  waited  patiently  for  delivery 
of  their  HX-50  transmitter  This 
"waiting  time"  was  not  wasted^ — it 


was  used  to  bring  this  unit  to  a  per- 
formance peak  —  to  give  you  every 
feature  you  have  ever  wanted  in  an 
SSB  transmitter — at  a  price  you  can 
afford.  399^" 

Amateur    Net 

Look  for  the  Ham  marl und  ad  in  the 
October  issue  of  this  magazine.  It  will 
give  you  details  on  the  BIG  FEA- 
TURES, LOW  COST  and  ready 
AVAILABILITY  of  this  exciting  new 
unit. 


HAM  MAR  LUND 

MANUFACTURING     COMPANY 

A  Giannini  Scientific  Company 

53  West  23rd    Street,   New  York  10,   N 


firibr.t<i(d  1910 
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Grounded  Cric 


Operation 


GROUNDED   grid   linear   amplifiers  havfe 
been  popular  for  some  years.  The  tea- 
iions  are  varied  and  numerous. 

Many  hams  originally  went  to  grounded 
grid  for  reasons  of  stability.  Due  to  the  rela- 
tively high  drive  requii'eraentSj  a  grounded 
grid  stage  is  less  prone  to  driving  itself  (tak- 
ing off)  from  stray  feedback.  Of  course,  at  any 
frequency  that  the  grid  is  not  at  ground  rf 
potential,  the  stage  is  no  longer  a  grounded 
grid  stage,  but  an  unneutralized  rf  amplifier 
or,  more  likely,  an  oscillator.  So  great  care 
must  be  exercised  to  be  sure  the  grid  is  truly 
grounded  for  all  the  frequencies  involved— 
usually  to  about  100  mc  for  2-30  mc  work. 

Grounded  grid  amplifiers  are  degenerative, 
which,  like  inverse  feedback,  makes  for  better 
linearitv.  Pentode  and  tetrode  tubes  are  not 
as  linear  in  their  characteristics  as  a  good 
triode  can  be,  but  have  better  gain  capabili- 
ties, A  grounded  grid  teti^ode  with  the  usual 
plus  voltage  on  the  screen  (preferably  clamp 
tube  conti'oUed)  can  have  linear  characteristLcs 
approaching  that  of  a  good  triode  but  better 
gain  than  a  triode* 

Examination  of  Fig.  I  reveals  that  a  ground- 
ed grid  amplifier  presents  only  a  half  wave  load 
to  the  exciter,  due  to  the  diode  action  of  the 
amplifier  tube  from  cathode  to  grids.  This 
means  the  exciter  is  not  loaded  on  the  positive 
peaks  of  excitation  and  results  in  emter  dis- 
tortion, which  is  then  amplified  by  the  final. 
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Paul   Barton  W6JAT 
14666  Berry  Way 
Son  Jose,  California 

This  distortion  is  not  a  high  order  of  distor- 
tion. It  is  probably  below  the  level  that  can 
be  detected  by  ear,  l>ut  is  very  real  when  low 
order  distortion  products  are  important. 

For  instance,  in  commercial  applications, 
where  both  high  and  low  sidebands  are  being 
used  simultaneously  for  separate  communica- 
tions, the  distortion  products  from  the  opposite 
side  band  should  be  down  not  less  than  60  db. 


Preferably  much  more.  At  6  db  per  "S"  unit, 
a  common  figure  on  communications  receivers, 
a  30  db  over  S-9  signal  with  60  db  suppres- 
sion would  have  S-4  distortion  products  on 
the  other  side  band.  This  might  be  tolerable 
in  critical  work  but  only  barely  so. 

Some  commercial  applications  have  found 
grounded  grid  unsatisfactory  for  this  reason. 
In  at  least  one  instance  (not  limited  to  a  KW 
input)  they  went  to  a  high  powered  class  "A" 
amplifier  to  get  away  from  diode  distortion. 

On  today's  market  are  numerous  fine  SSB 
exciters  having  50  to  100  watts  output,  DIs- 
sipatLng  this  power  into  the  cathode  of  a 
grounded  grid  stage  is  a  natural^  and  is  one 
of  the  reasons  this  is  often  done.  But  this  can 
spoil  the  othei'wise  excellent  suppression  of  a 
good  exciter.  The  Collins  KWM-2,  etc^  is  an 
excellent  example.  This  could  be  used  to  drive 
two  4CX300A  tubes  in  parallel  in  grounded 
grid.  However,  instability  and  TVI  in  the  ex- 
citer have  been  commonly  experienced  when 
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this  was  tried.  (This  is  strictly  the  voice  of 
experience  speaking*  Please  pass  the  aspirins). 
This  has  been  experienced  in  four  separate  rigs 
to  this  writer's  positive  knowledge. 

At  the  Jennings  plant  the  amateur  station 
(K6LSZ)  is  happily  presided  over  by  *'Biiddy'' 
Ah^ernaz  W6DMN.  Over  the  years  Buddy  has 
solved  many  a  knotty  problem.  So  this  problem 
was  presented  to  him,  and  he  figured  it  out  in 
fig  Hme.  Neither  the  wTiter  nor  Buddy  is  aware 
of  anyone  else  having  done  this  same  thing, 
so  it  may  be  a  **first/* 

The  solution  is  really  quite  simple.  Add  a 
diode  to  rectify  the  other  half  of  the  cycle. 
As  yet  no  solid  state  rectifier  has  been  found 
that  is  good  for  rf  and  will  handle  the  power 
so  a  6X4  was  used.  No  doubt  there  are  many 
other  rectifiers  that  will  do  the  job,  but  the 
6X4  works  OK, 

In  Fig,  2  a  diode  has  been  added  to  the 
grounded  grid  amplifier.  This  should  be  wired 
in  as  close  as  possible  from  cathode  to  grid. 
The  internal  resistance  of  the  6X4  is  low 
enough  to  match  approximately  the  usual  G-G 
tubes.  The  addition  of  this  diode  has  reduced 
TVI  and  exciter  instabihty  in  each  case  tried. 
It  has  been  used  in  several  KW  4CX300W 
linears,    one    %    KW    811 A    linear    and    one 
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r^*7i*M 


^ 


Let's  "kit"  Together 

YOUR  Parts  &PAPPrSwirin 


IRVING  ELECTRONICS  CO 

^       POST  OFFHIE  BOX  1222  SAN  ANT0MIO4  T£XAS 


?^Ti    ■  r'l"^'^  fW"  ■ 


I 

I 


TOPAZ  250  WAT 
CONVERTERS 


? 


w 


•  Sbctft  circuit  iiroiectcd 

rCompact  — o«lyaT3^*'x4  %•««  li' 

■  Epoaied  mi|$neti£  <«mFwn0ot;a 

■  Epflr>'  flbeigla«»  ptirtiiKldrctik  boafd 

ftftd  high  cfiiiwinnc^ 

inrtusU'rifiih ipfot^j^j^riqdl 

of  6  munttwi 


MOBILE  POWER  AT  EXCEPTIONALLY  LOW  COST 


Topsj  Static  Convert  (jr  A  operate  the  mftJDrity  of  mob  i  Id  ti-nfismitters  and  reed  vers.  Through 
new  concppts  In  converter  drcuitry*  these  units  deUver  more  wixit^  per  dollar  than  any  fom* 
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cations : 

specifications; 

Model  CliiiyiK***  F^r  Stmn  {nit  madrh},  ahf>  adapt&btt  t&  CoUint  A'U'.U-l  f^irff  KWM-Z^ 


Output*:   600  VDC  imttTimum  .41541 
30(1  VBC  imtijrimuiu  JiA} 
O'l20  VDC  iphtB  or  minus^  &&  VA  marimum} 


GENERAL  SPECIFICATIONS  FOR  ALL  MODELS: 
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$99.50 
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4CW2000  linear,  all  grounded  grid.  Strange- 
ly enough  no  more  excitation  is  required. 

Of  course,  a  pusb-pull  G-G  stage  would  not 
require  this  treatment.  Also,  it  is  thought  that 
it  would  be  unnecessary  if  the  Q  of  the  tank 
circuit  of  the  exciter  was  sufficiently  great. 
However,  this  is  seldom  the  case,  A  high  Q 
tuned  circuit  at  the  cathode  of  the  G-G  linear 
amplifier  would  perhaps  solve  the  distortion 
problem,  but  would  add  anotiier  control  to 
the  amplifier  and  would  be  difficult  to  switch 
in  case  band  switching  was  desired.  In  fact, 
tentative  calculations  indicate  this  value  of 
L  &  C  to  be  impraetical  An  L-C  with  a  Q  of 
30  and  seeing  a  shunt  load  of  50  ohms  would 
require  26,000  mmfd  (.026  mfd)  tuning  ca- 
pacity at  3.8  me- 
lt 'should  be  noted  that  the  4CX1000  and 


the  4CW2000  are  rated  for  zero  grid  current. 
A  consultation  with  Eiraac  engineers  reveals 
that  there  are  excellent  reasons  for  this  re- 
striction. Father^  this  is  a  very  outstanding 
tube  for  AB  service*  So  no  grid  current  is  nec- 
essary or  advisible.  Notwithstanding  however, 
at  W6JAT  a  4CW2000  has  been  in  grounded 
grid>  Class  *'B*'  clamp  tube,  tetrode  connected, 
SSB  operation  for  two  years  without  difficulty. 
But  a  lOK  grid  leak  is  used  to  limit  the  grid 
currents.  On  voice,  only  a  fraction  of  a  mil- 
Uamp  of  grid  current  is  read  on  a  2Ja  ma  meter. 
On  tune  up,  this  may  go  to  1  miUiamps  for  a 
few  seconds.  Recently  the  6X4  diode  was  add- 
ed with  the  expected  improvement. 

Buddy  has  my  thanks  for  another  contribu- 
tion to  amateur  radio. 

-  .  .  W6JAT 


The  Rate-of-Change  Limiter,  Revisited 


Oiv  How  To  Do  It  With  Diodes 


SINCE  the   rate*of-change   noise  limiter  was 
described   in   these   pages    (A  New   Noise 
Limiter,  page  16,  April  issue),  a  number  of 


Jim  Kyle  K5JKX 

readers  have  asked  about  the  possibility  of 
using  crystal  diodes  instead  of  the  vacuum 
tube  employed  in  the  original  design. 

Despite  the  negative  answers  given  to  the 
original  questioners^  it  can  be  done — and  inex- 
pensively, too !  See  the  photos  for  proof. 

The  only  objection  to  crystal  diodes  in  a 
noise  limiter  at  any  time  is  that  most  common 
types  have  too  little  back  resistance  to  limit 
properly.  This  is  especially  true  of  this  cir- 
cuit; the  1N34  and  Its  relatives  not  only  refuse 
to  limit  properly,  they  distort  the  audio  be- 
yond recognition  as  well* 

However,  high-back-resistance  diodes  are 
available  at  a  price.  That  fact,  coupled  with 
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TMC 

MODEL 

NUMBER 

< 
>-* 

tz 

FREQUENCY 

RANGE 

525 

> 

ltK.250*3tM)U 

1 

DC  io  30cn4 

2W 

500 

1 

TER400-70U 

DC  10  30  mc 

5  on 

1000 

f' 

'l'liR.5OO-600  B 

DA499/U 

DC  to  3Diiic 

500 

:   looo 

1 

1 

TER  1800^3UOU 

DC  CO  30  mc 

IROO 

J600 

■ 

TER  ^3  500-70  U 

DC  ID  30  mc 

I75n 

3500 

', 

TER.-350tt-600B 

DA-aoo/u 

DC  to  lOiiic 

1750 

3500 

_ 
- 

TER-5D00  501I 

DA2tl9/U 

DC  to  30  rtic 

5000 

10JO0 

1 1: R  5000^^0  LI 

DA31Q/U 

DC  to  ^Omi 

^000 

10,000 

TER^XSXI-MWO 

2*30  mc 

5000 

10,0-30 

1 

TER- 5000-600  fi 

DA.20I/U 

DC  to  SOiiK 

iooo 

10.000 

1 

TER48KA.50  U 

DC  10  Mtmc 

ISJOOO 

36J0O0 

u 

TFR-ISKC-^OU 

DC  to  50i»f 

i&jom 

MjODO 

♦ 

TER  !SKA'70tJ 

" 

IS.000 

36J0W 

. 

TIR  I8KC70U 

1 

19,000 

I^JDOO 

TlHiaKY/N>B 

4-2Bm£ 

ISJXIO 

36,000 

TER-lflK-f^WBF 

428  mc 

1S,000 

S^jOOO 

TFR-7^KA-10U 

50JCK)0 

DC  »  |0mc 

2^x»a 

4 

1feR-21KC-^0U 

25JXI0 

WjOOO 

,4 

TER.23KLA.70U 

1 

2»J0OO 

5D,ilUU 

TER-2VKC-70U 

jW 

25JMO 

50.000 

( 

TER-aiK^liOClB 

4.2BfrK- 

21j)00 

SOjiNti> 

f 

To  meet  an  increasing  requirement, 
a  5  KW  Average  power  (10  KW  PEP) 
dummy  load  at  50  ohm  with  measured 
VSWR  of  1,1  to  1  has  been  added  to 


TMC 


SERIES 


Other  models  feature: 

50  ohm,   70  ohm,  300  ohm 
and   600   ohm   termination 

DC  to  30  Mcs  coverage 

Operating  ambients  of  — 40°C. 
..      to  +75'C 

Low  VSWR 

Weather  proof  cases 

Request  Bulletin  8009 


for  CDa]pt.ntcM]    RF    BroMlbjiiJ    Tf  jntfiTfrncA 
ititt  to  Stits   Senke   Biilletin    $"^0]^. 


The  TECHNICAL 
MATERIEL 
CORPORATION 

c^;;^-!^  MAMARONECK,  NEW  YORK 

end  Suhstdlofims 

OTTAWA,  CANADA  •  ALEXANDRIA,  VfRGrNTA  •  GARLAND,  TEXAS 
LA  MESA,  CALIFORNIA  •  POMPANO  BEACH;  FLORIDA 


SEPTEMBER   1962 


37 


HARMONIC/TVI 
PROBLEMS  ?  ? 


J 


GAVIN  HAS  THE  SOLUTION  FOR  YOU 

IN  THIS  NEW  SERIES  OF  FILTERS 

WITH  EXCEPTION ALIY  LOW 

INSERTION  LOSSES 

6  METERS—TUNEABLE  LOW  PASS 

MAVERICK 

The  only  low-pass  filter  designed  expressly  for 
6  meters.  With  9  individually  shielded  sections 
and  5  stages  tunable  forming  a  composite  filter 
of  unequaied  performance.  Providing  the  sharp- 
;  esl  cutoff  with  the  lowest  insertion  losses.  Less 
than  1  DB  loss.  Handles  400  watts  PL  35  DB 
rejecuon.  Size  5"  by  2"  by  S'' 

AMATEUR  NET  $16,95 

MAVERICK  U  WITH  POWER  MONITOR 

Saifte  as  above  but  with  6  meter  power  indicator 
*  calibrated  in  watts  output.  Supplied  with  6  loot 
c^ble    which    plugs    into    receptical    on     filler 
Indicator  Size  4"  by  4"  by  ^/2^\ 
Slant  Face,  Reads  0-50.  0-400  watts. 

AMATEUR  NET  $34,95 

2  METERS  —  BAND-PASS 
MODEL  BP'144 

A  narrow  band-pass  filter  with  6  mc  pass  band 
and  146  mc  center  frequency.  Less  than  1  DB 
insertion  loss.  At  least  35  DB  attenuation  of 
harmonics  out  of  pass  band.  Handles  up  to  185 
watts  PL 
Size  4"  bv  2Va"  by  l'^** 

^  AMATEUR  NET  $IL85 

80  THRU  10  METERS— SECOND  HARMONIC 
FILTER 

MODEL  F8I0 
'  Five  separate  filters  housed  in  one  package  and 
selected  by  a  front  panel  switch.  Each  filter  is 
tuned  for  maximum  attenuation  of  the  second 
harmonic  for  that  particular  band.  Second  Har- 
monic Attenuation — 35  DB.  Handles  up  to  1  kw. 
Size  5"  by  6"  by  4". 

AMATEUR  NET  $2475 

MODEL  LPF  80-40-20-15  or  10 

^     The  above  filters   are   available  in  single  band 
packaging  for  each  band.  Specifications  are  the 
same  as  F810. 
Size  5"  by  2"  by  3"        AMATEUR  NET  $7M 

Write  for  complete  brochures* 
See  your  local  dealer  or  order  direct  from  «  •  . 

Depot  Square  &  Division  St, 
Somerville,  New  Jersey 
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availability  of  a  number  of  special  computer 
diodes  of  unknown  characteristics,  prompted 
construction  of  the  unit  shown  on  a  small  piece 
of  Vectorboard^  followed  by  extensive  experi- 
mentation. 

Incidentally,  the  Vectorboard  construction 
used  here  is  ideal  for  such  a  project;  the  push- 
in  terminals  (Vector  type  9.4)  allow  good 
connections  to  be  made  without  soldering. 
This»  in  turn,  allows  easy  change  of  compo- 
nents, yet  the  final  working  unit  is  ready  to 
be  installed.  The  unit  shown  in  the  photos 
is  the  actual  breadboard — not  a  prettied-up 
copy  built  later! 

Since  the  special  computer  diodes  were 
available^  tliey  were  tried  first.  The  only  thing 
this  proved  was  that  mil H microsecond  switch- 
ing capabilities  and  super-high-conductance 
don't  necessarily  correlate  with  high  back  re- 
sistance. Some  of  the  units  eliminated  noise, 
but  these  eliminated  the  audio  too.  Others  pro- 
duced excellent  audio,  but  emphasized  the 
noise* 

Just  before  taking  $2  in  hand  and  rushing 
out  to  buy  a  1N497  silicon  diode  (reverse  cur- 
rent %  mtcroamp  at  50  volts!),  an  old  but 
not-too-well  known  trick  was  remembered.  You 
may  have  been  wondering  what  the  transistor 
shown  in  the  pictures  is  doing  in  the  circuity 
the  mystery  is  about  to  be  unveiled-   So  far 
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HAM  and  INDUSTRIAL  TOWERS 

All  TH-'Ex  Toweri  ond  occessones  feorare  a  lripf«  coaf«cJ  finiih  for  maximbrm 
w«Gth«r  prolectjon;  (1)  iron  phosphate  rustisroof  undercooling^  (2)  newty  d& 
signed  duroble  epoxy  resin  prim^  coat,  ond  {31  baked  auto-lype  enamel 
finish  coot. 


HM  SERIES 
CRANK- UP/CRANK- OVER 
2  WAY  HINGE  OVER  TOWER 

Hew  T*0  Waj^  HingflOvcr  Pjlot  lasfl,  either  in 
concrete  or  earth  rnoyntin^  modcFs,  i^limlnit» 
cltm^JdFiR  .  .  .  tijmj nates  cranes  or  A-frfline^ 
t  .  ,  ftiminate^  "artenna  parties"  (onQ  min 
Fob>  .  .  .  gtit  ^ti\ii  beani  up  fa^t^r  .  .  . 
get«  you  on  the  air  faster 

3. STEP   INSTALLATION 

l-^li>$tan  foundaticn  unit  either  diradl)^  \n 
tarth  excavation,  or  concrete,  ^i  desired. 

S-^ttacf!  upper  base  unit  arid  h%\tn  tower 
to  Eower  bracket. 

3— R4i3«  lowef  to  vertical  position  with  Stol 
wineii  Of)  pilot  base,  swap  hotdlns  bolt 
insilkHiSw  and  you  ttave  a  hinged.  Kt^r^k- 
up  cj-anijoyer  SELFSUPPORTIMG  lo*flr, 
Tliats  all  !h€re  is  to  il! 

The  WW  Tri^Ejt  s«fi«s  e  av^ifabte  In  37  and 
S4  t{M)t  mddtli  <»cti»t  full  heisht  n  etdus^vt 
of  rnail)  Dei^fn  of  tower  pemiiti  uSjB  wittiout 
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Tower  Raising  and  LowcrinK 
and  J^otatmg  Ujiit  for  HZRN  Series 

Mod*l  ALRH-50 


Kuy^lnE.  and  the  unique  30  degree  bfadni  of 
alternating  design  assurts  hi|hei^  degree  of 
stieogtti  and  wind  test^tanu. 

HEAVY  DUIY  SERIES 

HcMld  HDK-237         2  Seelioit  37  feel 

Modei  i^  DM  354         3  Sfclian  54  feet 

See  four  distributer  for  complife  liferatitrt 
and  prices  on  Uii  tiimplett  tine  of  JnlM 
Tijwers,  m  wfte  (fred  to: 

TftJ-EX  TOWER    CORP* 


t'KtiM^  O* 


JlntannB 


fWf^    »CL 


Wrilc  fsv  calilAi  iti^twJ^ni  comiilete  Hne  of  Tawvrii  ind  iccf»ories 


HZRN  SERIES 

ROTATING  TOWER 

TK?  new  HZth4  Rototing 
Tower  1%  completely  rede  fig  nrti 
for  imoothir  frktiofilett  rofol- 
tng  and  miiin^  ond  towering. 
Feolurmg  increos«d  itrenglti 
an^  greater  weight,  it  rn«v1i^ 
and  turp<i£fei  RETMA  ond  UtC 
Building  Slondordi. 

The  complete  tower  ond  on« 
tennd  rotate  on  twelve  l^rQe^ 
lealed  precisi^on  ball  beoririgi 
ol  the  20'  level,  ond  on  a  heavy 
duty^  ftonge  typei,  lelf-alfgntng 
ball  b^oring  al  the  base.  No 
guying  ii  neceiiory^ 

Tfie  tower  ii  equipped  with 
o  35  to  I  Timken  roller  bear- 
ing, seDled  worm  gear  driv* 
railing  wincit,.  Vou  can  fngtorize 
for  lull  remote  conlrol  with  Ibim 
Old  of  Tri-E^  occeitoriei. 

All  NZB|s4  Seriet  lowert  am 
sHipped  compl'ele  witli  rotolifi^ 
bote,  2  roller  choin  tprock«ti 
and  drive  chain,  croAk,  and  J 
concrete  oncbor  rods  and 
braces.  Fuft  engineering  colcv- 
lotioni  ond  dots  are  ovoilobl* 
t/pon  requests 

IModel     Height     Weight 
MZft-237M    3r      510  \h%. 
HZff-3S4N     54'      605  \\>\, 
HZit-471N     TV    1235  Ibf. 


:  ,->-i 


\ 


I    -^ 


TRI-EX  TOWER 


2920  W*  Magnolia,  Burbank,  California 


as  this  circuit  is  concerned,  it's  not  a  tran- 
sistor at  all — ^just  a  good  noise-limiting  diodes 

It's  inherent  in  junction  transistor  construc- 
tion that  the  emitter-base  junction  has  extra- 
high  back  resistance-  Your  only  problem  in 
making  use  of  this  fact  is  in  determining 
which  should  be  considered  the  cathode:  emit- 
ter, or  base. 

The  unit  shown  uses  a  GE  type  2N17a 
NPN  rf  transistor;  with  the  NPN  transitor, 
the  base  becomes  the  anode  and  the  emitter 
is  the  cathode,  K  a  PNP  transistor  is  used, 
the  connections  will  be  reversed* 

How  does  it  work?  Happily,  it  performs  at 
least  as  well  as  the  original  vacuum-tube  unit, 
at  a  great  saving  in  space.  Tubular  ceramic 
capacitors  were  used  in  the  82-  and  20-mmf 
positions ;  even  more  space  can  be  saved  by 
substituting  disc  ceramics  for  the  paper  tubu- 
lar 0-1  and  0.01  mf  units  too. 

In  addition  to  saving  space,  eliminating 
heater-power  problems,  and  getting  away  from 
the  associated  problem  of  hum,  this  crystal- 
diode  version  of  the  rate-of-change  limiter  in- 
cludes a  couple  of  other  features  not  found  in 
the  tube-type  model.  It  provides  AVC  voltage, 
and  allows  you  to  retain  the  receiver's  original 
volume  control. 

The  original  circuit,  developed  for  use  in 
TV  sound  channels  where  AGC  is  developed 
from  video  information^  made  no  provision  for 
AVC-  However,  the  voltage  across  the  0.1 -mf 


capacitor  is  suitable  for  AVC  use;  addition 
of  the  1 -megohm  resistor  as  shown  will  isolate 
the  AVC  line  enough  to  provide  perfect  op- 
eration. If  slower  release  time  is  desired, 
capacity  can  be  added  to  the  AVC  line,  ex- 
ternally to  the  detcctor-liraiter  circuitry* 

In  the  original  circuit,  also,  the  volume  con- 
trol value  was  fixed  at  1  megohm;  the  limiter 
must  still  see  a  1-megohm  load  impedance,  but 
this  is  now  provided  by  a  fixed  resistor  across 
the  output  and  the  existing  volume  control  is 
isolated  by  another  1-megohm  resistor  in 
series.  The  series  resistor  causes  6  db  audio 
loss,  but  this  is  seldom  serious. 

For  testing,  the  semiconductor  limiter  was 
installed  in  a  vintage  Super-Pro;  the  AVC  line 
for  the  Super- Pro  if  strip  was  disconnected 
and  reconnected  to  the  limiter  AVC  takeoff. 
Under  these  conditions,  8  volts  of  AVC  vol- 
tage were  developed  on  the  strongest  signals; 
detector  overload  proved  impossible;  distortion 
was  not  detectable  by  ear;  and,  finally  but 
far  from  least,  ignition  noise  and  other  "sput- 
ter" went  away  as  if  a  switch  had  been  thrown 
when  the  limiter  was  cut  into  the  circuit, 

NOTE;  Vectorboard  and  the  type  9,4  ter- 
minals are  available  directly  from  Vector 
Electronic  Co.,  1100  Flower  Street,  Glendale  1^ 
Calif.,  if  your  favorite  distributor  doesn^t  stock 
them*  Write  to  Mr,  Floyd  Hill,  general  sales 
manager,  and  tell  him  you  saw  it  in  73* 

•  .  *  K5JKX/6 
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HEATHK1T  AMATEUR  MONITOR  'SCOPE..  Just  $59.95 

1*  3"  CRT  2.  Neckshield  minimizes  external  field  effects  3.  RF  attenu- 
ator accommodates  5w  to  1  kw  power  levels  4,  Rear  panel  RF  feed* 
through  connectors  and  input  and  output  jacks  5-  Compactrons  for 
space-saving  layout  6.  Sweep  frequency  adjust  with  "clamp"  position 
to  prevent  CRT  burns  under  SSB  no-mod ufation  conditions  when 
using  trapezoid  function  7,  Wave  envelope,  AF  or  RF  trapezoid  selector 
S.  Buiit*in  single  or  two  tone  test  generator  9.  Horizontal  gain  1©,  Hori- 
zontal position  11.  Vertical  position  12.  Vertical  gain  13.  Focus 
14.  On /Off /Intensity 


Go  Linear  with  the  Heathkit  Desk-Top  Kilowatt.  ..$229.95 


Stay  Linear  with  the  Heathkit  Monitor 'Scope $59.95 


Put  this  space-saving  twosome  to  work  in  your  shack  for  a 
clean  KW  of  single  sideband.  The  "Warrior"  in  a  short  time 
has  justly  earned  a  world*wide  reputation  as  the  finest  watts- 
per-dollar  value  anywhere  in  kilowatt  linears.  OSO  an  ama- 
teur who  has  one,  there  are  hundreds  on  the  air.  The  new 
Heathkit  Monitor  'Scope  is  especially  designed  for  hams 
with  useful  patterns  for  checking  "flattopping"  and  non- 
linearity  in  SSB  linear  amplifiers,  observing  modulation 
characteristics  of  Xm  and  SSB  transmitters,  and  monitoring 
the  quality  of  received  signals.  Send  for  free  specification 
sheets  on  these  ham-engineered^  quality  kits  from  Heath. 


I. 


^13       "12 
HEATHKIT  DESK^TOP  KILOV^ATT  1.1  NEAR.. 

1-  Four  811  A's  2,  Fan  cooling  Z.  5-50  hy.  swinging  choke  4.  S 
Oihfilled  filter  capacitor  5.  Two  866A's  6,  Monitor  scope  o 
level  control  7.  1500  v.  Power  transformer  8,  Internal  RF 
9-  Loading  control  10-  Band  switch,  80  through  10  meters 
and  High  Voltage  interlocked  switches  12,  High  Voltage 
13.  Power  pilot  light  14.  Relative  Power  sensitivity  control 
switch  with  Grid,  Plate,  Relative  Power,  and  High  Voltage 
16*  Tuning  control  with  band  markings  17.  Meter 


ufd.2KV, 

utput  with 

shielding 

11 .  Power 

pilot  light 
15.  Meter 
positions 


CATALOG! 

Send  in  today  for 

your  free  100- 

page  catalog. 

Over  250  kits 

in  this  mast 

compfete  catalog 

of  kits.  Every 

piece  IS  top 

Quality  .  .  .  save 

up  to  50% 


HEATH   COMPANY 
Benton  Harbor  If,  Michigan 


Please  send  my  FREE  100  page  1962  HeathkJ!  Cataloo 
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Quad  Mode  Monitor 


Part  I  of  this  article,  published  last 
month,  went  into  details  on  the  design 
and  operation  of  this  receiver.  Now  for 

the  construction  details. 


John  Wonsowicz  W9DUT 
4227  North  Oriole  Avenue 
Norrldge  34,  Illinois 


First  27 

First  module  constructed  after  analyzing  all 
associated  circuits  was  the  1600  kc  intermedi- 
ate frequency  amplifier.  This  unit  was  built 
on  a  aluminum  chassis  formed  on  a  sheet  metal 
brake  and  measures  Z'x9%"x^2'\ 

Four  Miller  if  transformers  and  three  6BA6 
pentodes  are  used  in  this  strip.  The  first  three 
transformers.  Miller  SlS-Wl  tuned  to  1600  kc, 
are  the  amplifiers  and  the  limiter.  The  fourth 
transformer,  Miller  913-WD  tuned  to  1600  kc, 
is  the  discriminator.  Since  high  gain  was  re- 
quired in  this  strip  for  broad  AM  mode,  the 
above  transf ormers^  which  are  slug  tuned^  were 
selected  due  to  their  high  gain  and  good  stabil- 
ity* 


In  conversion  to  lower  if  frequency  the  sig- 
nal is  amplified  through  only  one  stage  of 
1600  kc  and  is  coupled  to  the  6BE6  second  mix- 
er through  a  33  nmifd  NPO  capacitor  right  at 
the  grid  of  the  second  6BA6  amplifier  shown 
in  the  schematic. 

To  follow  the  broad  AM  signal  further,  let's 
look  at  the  limiter  stage*  You  will  notice  that 
the  grid  of  the  6 AUG  limiter  is  coupled  to  the 
preceding  transformer  by  a  13  mmfd  NPO  ca- 
pacitor, but  the  secondary  of  this  transformer 
ties  in  to  the  6AL5  dual  diode,  making  it  the 
AM  detector  ANL  and  AVC  all  in  one  envel- 
ope. This  detector  and  tow  high  gain  1600  kc 
stages  are  used  in  the  broad  AM  mode  of  re- 
ception. Now,  switching  to  fm  mode,  the  B  + 
is  fed  to  the  limiter  stage  and  the  audio  from 


*ti_iriT::Ssa!!.fus.j^^J!5ate;-  -m. 
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1600  kc  ff  Module:  Aluminum  chassis  T'  x  91/7"  x  ^^J' 

Three   Miller  913-WI  and  one  Miller  913-WD  frans- 

formers.  Two  6BA6  pentodes  as  amplifiers,  one  6AU6 

linniier  in   this   modufe-  The  6AL5   discrimina-tor  is  on 

main  chassis. 

6AL5  Foster-Seeley  discriminator  is  coupled 
through  the  multi-mode  switch  into  the  audio 
amplifier.  This  6AL5  is  grouped  with  the  three 
other  detectors  on  the  main  chassis  between  the 
if  strips. 

A  cut-out  provided  in  the  main  chassis 
measuring  l%"x8i/^"  over  which  the  if  module 
is  secured  with  6-32  machine  screws.  In  this 
f  ashion^  rigidity  was  added  to  the  main  chassis 
and  removal  or  addition  of  components  in  the 
module  presents  no  problem.  Peaking  the  but- 
ton cores  of  the  transformers  is  also  accom- 
plished through  this  cut-out. 

As  shown  on  the  schematic,  the  circuitry  is 
straight  forward.  However,  keep  in  mind  to 
make  all  grid  and  plate  connections  as  short 
and  direct  as  possible  to  prevent  unwanted  re- 
generation resulting  from  high  gain.  Also  re- 
member to  bring  out  a  lead  from  the  junction 
of  the  two  68  ohm  cathode  resistors  to  the  5K 
pot  on  the  front  panel  which  is  used  as  the  if 
gain  control.  Since  two  of  these  stages  can  be 
biased  highly  with  this  system,  overloading  of 
this  strip  is  prevented.  After  this  strip  was 
completed  and  tested,  it  was  tuned  to  1600  kc 
since  that  frequency  seemed  to  be  clear  of 
strong  commercial  stations  and  then  the  if 
was  shelved  until  the  rf  unit  demanded  it  for 
tracking. 

Front  End 

Now  that  a  basic  unit  for  tracking  of  the 
front-end  is  completed  let's  start  on  the 
"grand-payyp/'  As  you  have  guessed,  this 
module  is  most  difficult,  so  extra  precautions 
should  be  taken  to  achieve  utmost  stability, 
sensitivity  and  of  course,  good  tracking.  There- 
fore, to  start  off  on  the  right  foot,  a  rugged 
foundation  should  be  used  and  nothing  less 
than  %"  aluminum  plate  should  be  considered 
as  the  base.  The  plate  in  this  receiver  meas- 
ures 7"  X  10"  by  Vs"  is  of  hard  drawn  alumi- 
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MOBILE      ANTENNA 

10-15-20-40-75-  METERS 


MQ  2    MAST 


■c^= 


MO  i    MAST 


RM'75 


RM  40 


RM'20 


RM^15 


RM  10 
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Buy  only  the  mast  and 
resonators  for  the  bands 
vou  operate.  NO  NEED 
FOR  MATCHING  DE^ 
VICES,  NO  FEED  LINE 
LENGTH  PROBLEMS. 
Use  any  length  of  52  ohm 
cable-  New,  efficient  con- 
cept of  center  loading- 
Each  resonator  has  a  coil 
specially  designed  for 
maximum  radiation  for  a 
particular  band.  Center 
frequency  tuning  is  by  an 
adjustable  stainless  rod  in 
the  resonator.  The  fold- 
over  aluminuni  mast  per- 
mits instant  interchange 
of  resonators.  Mast  folds 
over  for  garage  storage. 
Mast  has  3/8-24  base  stud 
to  fit  standard  mobile 
mounts,  but  will  perform 
better  w^lth  Neu?  -  Tronic 
jiiounts.  Power  rating  is  75 
watts  dc  input  A.M.  -  250 
watts  PEP  input  for  SSB. 


Mast  And  reionator 

in  mot^ljing  position 


Mast  and   resonator 
folded  over 


RESONATOR   WILL   WORK   PROPERLY  ONLY   IF   USED 

WITH    MOl    OR    MO-2    MASTS.    ANTENNA    ASSEMBLY 

CONSISTS   OF    I    MAST   and    1    RESONATOR. 


MODEL 

DESCRIPTION 

TOT.  HGT.  of  ASSy, 

NET 

MO-   1 

54"  mast  folds  at 

15^'  ff.  base 

Rear  deck  or  fender 

$  7.95 

MO'   2 

54"  mast  fo  ds  at 

27"  fr.  base 

Jumper                          1 

7.95 

RM-10 

10  meter  resonator 

80"  max.  -  75"  min. 

5.95 

RM-15 

15  meter  resonator 

Sr'  max.  -  76"  min. 

6.95 

RM-ZO 

20  meter  resonator 

83"  max.  -  78"  min. 

7,95 

RM  40 

40  meter  resonator 

92"  max.  *  87"  min.   1 

9.95 

RM-75 

75  meter  resonator 

97"  max.  -  91"  min. 

1L95 

ANY  MAST  OR  RESONATOR  MAY  BE  PURCHASED  SEPARATELY 

MODEL    BM-1       BUMPER   MOUNT 

Flat  alloy  steel  strap  fits  any 
shape  bumper,  large  or  small. '*J" 
bolts  require  only  1/4"  clearance 
between  top  of  bumper  ajid  car 
body.  Heavily  chrome  plated  IV2" 
die  cast  Zamak  ball  has  ^b"-24 
thread-  Adjustable  for  true  ver- 
tical position.  Gray  Cycolac  base. 
Heavily   cadmium   plated.   .  .  $6.95 

Ask  your  distributor  to  show  you  these  and 
other  nne  NEW-TRONIC S  products.  Write  for 
literature  on  the  complete  NEW-TRONICS  line, 

NEW-TRONICS     CORP. 


3455  Vega  Avenue 


Cleveland  13|  Ohio 
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num  to  which  right  angle  shield  partitions 
were  secured  by  4-40  machine  screws  on  the 
underneath  side.  These  partitions  not  only  add 
rigidity  but  also  act  as  coil  shields  and  serve 
as  brackets  for  the  ceramic  band  switch  as 
seen  in  the  photo.  The  switch  was  assembled 
from  standard  parts  which  are  as  follows: 
Centralab  shaft  assembly  302,  six  PA-1  single 
pole  2  to  12  position  ceramic  wafers  and  one 
type  31  phenolic  wafer.  The  phenolic  wafer  is 
used  in  switching  neon  pilot  lites  on  the  front 
panel  to  indicate  the  band  in  use.  Ordinarily 
this  type  of  switch  is  not  used  in  band  switch- 
ing communication  receivers,  but  it  worked  out 
very  well  in  this  receiver* 

If  you  have  studied  schematics  of  all  band 
€ommercial  receivers,  you  have  perhaps  noticed 
the  diflScult  switching  arrangement  of  wafers 
in  a  complicated  assembly*  Normally  what  is 
done   is   this;    besides    switching   in   different 


remedies  were  necessary  throughout  the  entire 
tuning  range  of  the  front  end. 

A  coax  antenna  connector  is  mounted  on  the 
last  partition  so  that  the  antenna  or  the  output 
of  converters  could  be  brought  right  up  to 
the  switch^  thus  avoiding  long  leads.  A  short 
piece  of  coax  is  connected  to  this  input  and 
soldered  to  the  antenna  input  connector  on  the 
back  of  the  main  chassis  as  shown  on  the  photo. 
This  method  of  shielding  the  input  eliminates 
possibility  of  picking  up  stray  unwanted  sig- 
nals, which  can  become  a  problem  with  sensi- 
tive front-ends. 

All  rf  coils  are  Miller  high  Q  unshielded  slug 
tuned  coils  listed  in  the  parts  list.  Originally, 
the  oscillator  coils  above  the  broadcast  fre- 
quency were  phenolic  type  but  were  rewound 
on  the  slug  tuned  ceramic  coil  forms  that 
were  on  hand*  Nothing  has  been  gained  in 
making  the  change  since  phenolic  at  frequency 
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sections  of  the  tuning  capacitor^  the  unused 
coils  are  either  shorted  out  or  grounded^  to 
prevent  suck-outs  and  stray  coupling.  This  is 
good  engineering  practice  but  a  very  confus- 
ing  arrangement.  Besides,  a  switch  of  this 
kind  cannot  be  purchased  over  the  counter^  it 
Tias  to  be  specially  built. 

The  simple  switch  used  in  this  receiver  pre- 
sented only  one  difficulty,  but  was  immediately 
rectified  by  inserting  a  shield  between  the 
broadcast  oscillator  coil  and  the  adjacent  band 
two  oscillator  coiL  What  was  happening  is 
that  the  close  proximity  of  the  two  coils  cre- 
ated a  suck-out  on  band  two  at  about  3  mc.  The 
reason  was  that  the  broadcast  oscillator  coil 
was  self  resonant  at  4,6  mc  and  when  a  signal 
of  3  mc  on  band  two  was  tuned  in^  the  oscillator 
<;oil  being  at  1600  kc  above  the  signal  fre- 
quency was  weakened  by  absorption  of  the  ad- 
jacent coil.  In  other  words  it  worked  like  a 
grid  dipper.  The  aluminum  shield  between  the 
two  coils  solved  the  problem  and  no  further 


up  to  30  mc  is  quite  stable  and  does  not  war- 
T-ant  the  trouble. 

A  slight  modification  of  the  broadcast  oscil- 
lator coil  was  required  since  it  was  designed 
to  be  used  with  a  lower  ('/  frequency.  This  was 
a  simple  matter  of  peeling  10  turns  to  get  up 
to  the  higher  if  used  in  this  unit* 

As  noted  on  the  coil  list,  band  4  uses  the 
same  type  of  coils  as  band  3,  with  only  the 
oscillator  coil  modified  by  peeling  off  3  turns. 
Of  course  the  slugs  in  band  three  are  set  deeper 
into  the  colls  to  lower  the  frequency. 

Notice  on  the  frequency  list  that  the  broad- 
cast frequency  coverage  is  only  500  to  800  kc* 
This  was  done  to  simplify  construction  of  the 
front  end  and  to  use  only  one  tuning  capacitor 
for  all  the  bands*  Since  the  main  tuning  ca- 
pacitor had  to  be  stripped  down  to  the  value 
listed,  a  range  of  300  ke  on  the  broadcast  band 
w^as  all  that  could  be  covered.  Of  course  the 
frequency  could  be  shifted  up  a  little  higher 
and  a  greater  spread  could  be  had^  but  the  in- 
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^  RESINITE  ADJUSTABLE 
\  R.  f .  COILS 

2C>ACXX>RBt  If  Of  m  onlyh  'A  '  dio.  ■  1 3    !  A  '  loftg 

Cmh  wourkd  on  I  hi  a  form  hc3v&  an  indvaance 
range  of  .079  oh  to  I  ^5  mh. 

/  /  —  21AOOOflai  ifo  r.i  onlyh    % **  dio.   k    I',"  leiiQ. 

CqiIs     oynd  on  ihii  fo-  n  hgve  on  inductance 
range  of  0.66  uti  to  l2.S  mh. 

—  22AOOOiZBI  ffofm  only  I:    Vi  '  dio.  h   1'4"  bug- 
Coil  i  woui  df  on  iKis  form  hove  on  inducloi  *e 
ron^e  of  5,70  ub  to  125.0  mh. 
*R*iirtiie  rt  CI  p^enoiit  impfoignii'feid  tubing  wliTch  coiTbi  i     ihe  mecKoflftaf       d  tfi*lt  f  't  od^rorrttigti     ^\ A\..^^^r ^ 

of    phrrtdlitt    wpJh    the    Nigh    tii<i]eClt4iL    irt«n|^lh,    nnoitlufi*     rtlittnnt,.        n{t     111A-<Off&)iv«     |3  op«iif«£ 

ol    de!lu1(ise  acetdFi?     Rcvinild   ton    bt    .CrtHii^d    tta    'AH-f'  79B  Typp  PbC-  / 


W.     MILLER     COMPANY         ^m?  south  Mok-.  si  ..Ioq  An^elen  Z,  CoUf . 


lAVAItAfitE  TflttOUCiH  YOU»  LOCAL.  pi^TeiiytQIl) 


terest  was  mainly  on  the  distress  frequency  of 
500  kc  and  the  Conelrad  irequency  of  640  kc, 
letting  the  additional  broadcast  frequencies  fall 
where  they  may  since  no  attempt  was  made 
to  cover  the  entire  range. 

The  very  important  item  of  this  rf  module 
is  the  main  tuning  capacitor  which  was  pur- 
chased in  a  surplus  house  for  practically  noth- 
ing. Having  good  bearings  and  good  alignment 
of  plates,  it  had  to  be  modified  by  removing 
some  plateSj  since  the  original  capacities  were 
250  mrafd  per   section.   It  was  also  modified 


^  n 


^ 


Modules.  Four  of  the  completed    modules^ 
The  rf  module  showing  fhe  line  up  of  fube  soctefs 
and  fhe   method   of  fastening   of  fhe  added    6"    brass 

shafK 

mechanically  by  altering  the  frame  and  adding 
a  worm  drive ;  a  couple  of  drive  gears  with  an 
additional  shaft  running  parallel  to  the  ca- 
pacitor shaft  so  a  large  dial  could  be  fastened 
to  the  front  end  of  this  shaft  and  motor  limit 
switches  could  be  provided  at  the  back  of  this 
shaft.  On  the  worm  drive  shaft  a  4  inch  alumi- 
num disc  was  fastened,  partly  projecting 
through  the  front  panel,  to  be  used  as  vernier 
tuning.  The  top  side  of  this  knurled  disc  serves 
as  a  reduction  drive  for  the  motor.  This  can 
be  seen  on  the  photo.  The  4"  aluminum  disc  was 
made  from  ^i  inch  flat  stock  and  fastened  to  a 
hub  turned  out  on  a  lathe* 

A  tiniall  dc  r  ever  sable  motor  fastened  to  a 
rigid  bracket  drives  the  4"  disc  by  friction 
through  a  %"  rubber  covered  pulley  on  the 
motor.  A  detailed  illustration  of  this  assembly 
would  be  superfluous,  since  those  interested  in 
copying  this  design  will  have  their  own  ideas 
for  fabricating  and  assembling  of  similar 
parts* 

The  perforated  box  seen  in  the  picture  is  a 


cover  under  which  is  housed  the  25  volt  dc 
supply  for  the  motor.  This  unit  is  assembled 
on  a  aluminum  plate  that  serves  as  a  chassis, 
and  this  in  turn  fastened  to  the  main  capacitor 
dust  cover. 

In  altering  the  capacity  in  each  of  the  three 
sections,  a  Tektronix-Type  130  L,  C,  meter  was 
used  which  simplified  the  work  and  produced 
accurate  results-  However,  since  a  meter  like 
that  in  seldom  found  in  a  ham  shack,  an  al- 
ternate method  reasonably  accurate  could  be 
done  in  the  following  manner. 

In  purchasing  a  tuning  capacitor  the  max* 
and  min.  capacity  is  generally  specified.  With 
this  knowledge  on  hand,  count  the  number  of 
rotor  and  stator  plates,  then  divide  the  total 
section  max.  capacity  by  the  total  number  of 
plates.  This  gives  you  the  mmfd  per  plate* 
Knowing  this,  its  just  a  matter  of  removing 
the  rotor  plates  (these  are  easier)  to  get  the 
desired  max.  capacity  in  each  section.  The  max, 
capacity  in  the  oscillator  section  should  be  be- 
tween 95  and  100  mmfd  and  the  max.  capacity 
of  the  rf  and  antenna  sections  should  be  125 
to  130  mmfd.  A  word  of  caution!  When  buy- 


Main  Chassis  showing  rf  module  and  the  two  if 
Modules  in  piace. 

Notice  fhe  modified  funinq  capacitor  with  the 
added  worm  drive  and  the  6**  shaft  with  fhe  hub  fo 
which  the  pjexiglass  dial  will  be  secured.  The  far  end 
of  this  shaff  has  the  cam  fo  operate  the  Ifmit  swifches 
for  drive  motor*  The  shaff  exfendfng  below  fhe  capaci- 
tor belongs  fo  the  band  switch. 
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iiig  capacitors  of  this  type,  be  sure  that  the 
unit  is  ruggedly  built  with  good  front  and 
back  bearings  and  good  alignment  of  plates* 
Otherwise,  you  might  experience  frequency 
shift,  instability  and  microphonics,  so  common 
in  bargain  variables, 

RF  Circuit 

Now  that  the  front-end  mechanics  are  out 
of  the  way  lets  take  a  peek  at  the  circuit.  The 
three  tubes  are  parallel  to  the  capacitor  and 
are  placed  within  1"  on  center  from  the  frame. 
The  first  tube  nearest  the  front  panel  is  a  6C4 
hf  oscillator,  next  is  the  6BE6  mixer  and  the 
farthest  one  is  the  6AK5  rf  amplifier  that  re- 
placed the  original  6BA6  because  of  better  per- 
formance. Shown  on  the  schematic  are  the 
jumpers  in  the  switch  wafers  from  band  4  to 
band  6;  this  is  done  so  that  in  position  6  the  re- 
ceiver is  used  as  a  if  strip  for  the  xtal  con- 
verters that  feed  into  band  4  antenna  circuit 
through  the  .001  capacitor,  but  the  antenna  it- 
self is  grounded,  A  slight  shift  in  frequency 
was  apparent  due  to  the  increase  in  inductance 
of  the  coils  through  these  jumpers.  Since  the 
dial  was  hand  calibrated  on  all  bands,  includ- 
ing the  converter  bands,  that  presented  no  dif- 
ficulty. 

The  rf  socket  is  wired  so  that  tubes,  such 
as  6AU6,  6 AG 5,  6BA6  and  others  can  be  used 
as  replacements  with  slight  loss  of  gain.  This 
is  accomplished  by  the  usual  method  of  tying 
the  suppressor  grid  to  the  cathode,  adding  a 
little  self  bias  by  the  68  ohm  fixed  resistor 
and  connecting  this  resistor  with  the  5K  pot 
on  the  front  panel  used  as  the  rf  gain  control. 
This  cathode  circuit  is  by-passed  for  low  and 
high  frequencies  with  .02  and  .005  ceramic 
disc  capacitors  as  shown. 

The  grid  of  this  stage  returns  to  the  AVC 
bus,  through  the  isolation  resistors  indicated  on 
the  schematic  and  is  coupled  to  the  tank  circuit 


85  K  C  Module:  Aluminum  chassis  is  I  %'*  x  8"  x  W- 

Three  85  kc  variable  coupling  transformers;  coupling 

adjusting  balcellte  rod  under  the  tcnurlad  caps  In  center 

of  transformers. 

Two  6BA6  pentode  amplifiers. 

throtigh  a  50  mnif d  capacitor*  From  the  stator 
of  the  main  tuning  capacitor  (antenna  section) 
a  lead  is  brought  out  to  the  50  mmfd  trimmer 
on  the  front  panel  that  is  used  as  the  antenna 

trimmer. 

The  plate  of  the  amplifier  returns  to  the  arm 
of  the  ceramic  band  switch  and  the  cold  by- 
passed end  of  all  rf  coils  tie  together  and  con- 
nect through  the  5  ma  S  meter  to  B+  as  shown 
on  the  schejuatic. 

The  meter  has  a  100  ohm  pot  for  zero  ad- 
justment and  this  is  placed  on  the  front  panel 
just  below  the  S  meter-  This  arrangement  pro- 
vides  flexibility  in  sigmal  stren^h  readings, 
since  the  meter  can  be  set  for  zero  noise  ref- 
erence, when  giving  reports. 

The  final  mixer  stage  is  the  common  variety 
of  6BE6  pentagrid  converter^  using  separate 
injection  as  shown  on  the  rf  schematic.  Coupl- 
ing capacitor  which  is  a  14  mmfd  NPO  is  used 
to  bring  the  signal  from  the  high  frequency 
variable  oscillator  to  the  mixer*  This  coupling 
capacitor  can  be  varied  slightly,  however,  this 


aaicc    If  iioouLE 
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YOU  CAN'T  BEAT  THIS  KIT  FOR  VALUE! 


LA-400C 

LINEAR  AMPLIFIER 

800  WATTS  PEP 
ONLY  M 79.95 


irS  EASY  TO  ASSEMBLE  AND  WIRE  -  QUALITY  THRU  AND  THRU 


The  P&H  LA-400-C  is  not  an  ordifiary  kit,  because 
o  lot  of  the  ossembly  has  already  been  done  for 
you*  The  plate  transformer^  filter  choke^  plate  tuning 
capacitor  etc.  are  mounted.  Plate  coil  and  bond 
switch  are  assembled  and  mounted*  Output  loading 
capocitor  network  is  assembled;  in  fact  —  about  all 
you  have  fo  do  is  mount  small  parts,  mount  sockets 
and  finish  the  wiring.  As  for  performonce  *-  just 
ask  anyone  v^ho  uses  an  LA-400-C.  Just  compare 
hii  signal  with  the  so-caNed  "talking  kilowatts"  — 
It  wtti  be  mighty  hard  to  tell  3  DB  difference.  The 
difference  in  cost  will  pay  for  a  good  scope,  pfus 
a  top  notch  receiver.  One  other  point  — Where  else 
con  you  get  a  warranty  iuch  as  P&H  gives  you  on 
the  LA-400'C  ? 

ONE  YEAR  WARRANTY 
ON  ALL  PARTS  AND  TUBES  I 


The  80  thru  10  meter  band-switching  pi  network  is 
designed  for  800  watts  PEP  SSB,  400  wotts  CW,  FM 
or  FSK  and  230  watts  linear  AM  (controlfed  carrier) 
or  185  wotts  (constant  corner)  with  50  70  ohm  out- 
put, Populor  TOO  watt  SSB  exciters  require  no 
swamping  or  matching  netv/orks  to  drive  the  low  Z 
untuned  input.  Grounded  grid  circuit  u&es  four  1625's 
or  837's  on  customers  request.  Meter  reads  RF  drive, 
plate  current,  RF  amps  output.  New  nnodefn  compact 
9"  X  15"  X  lOVi"  gray  cabinet  also  contains  power 
supply    using    Sid's,     TV  I    suppressed,    Porositic    Free, 

•Prices  effective  June  15,   1962 

LA^400-C  Wired  &  Tested.  ...  ,  .$219.95 

Slightly  higher  West  of  Rockies, 


ELECTRONICS  INC 

424   Cofumbio   •    Lafayette,    Ind 
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value  proved  to  be  optimum  in  this  arrange- 
ment of  band  switching.  Oscillator  injection  is 
varied  to  a  large  degree  in  an  arrangement 
where  band  switching  is  used  due  to  the  varied 
output  of  the  oscillators,  so  a  compromise  must 
be  made  by  selecting  the  proper  coupling  ca- 
pacitor to  tie  the  injection  voltage  in  the 
proximity  of  10  volts  on  all  the  bands. 

Higher  injection^  by  using  larger  capacitors, 
will  increase  the  signal  strength  slightly,  but 
will  also  bring  in  a  lot  more  noise.  Lower 
injection  voltage  will  decrease  the  over  all 
sensitivity  of  the  front  end. 

The  plate  of  the  mixer  ties  into  the  1600  kc 
if  transformer  as  shown. 

Oscillator  tube  is  a  6C4,  connected  in  a  Hart- 
ley circuit  and  drift  compensated  with  a  2 
mmfd  N750  ceramic  capacitor  and  the  47  mmfd 
N1500  grid  blocking  capacitor,  as  shown  on  the 
schematic.  A  2  mmfd  NPO,  in  series  with  a 
10  mmfd  variable  capacitor,  is  soldered  to  the 
cathode  of  this  tube  and  is  used  as  fine  tuning 
in  the  SSB  or  CW  position.  Front  panel  en- 
graved as  **Osc  Cal.".  The  plate  of  this  6C4 
returns  to  the  0A2,  150  volt  regulator  tube. 

Second  if 

With  two  modules  out  of  the  way,  the  low 
frequency  if  strip  was  next  on  the  agenda. 
This  unit  is  similar  to  the  1600  kc  if  but  the 
fabricated  chassis  measures  1%"  x  8''  x  %"| 
for  which  a  cut-out  in  the  main  chassis  w^as 
made  W  smaller  all  around.  The  three  85  kc 
transformers  used  in  this  module  have  means 


of  adjusting  the  coupling  by  a  bak elite  rod 
located  in  the  center  of  the  transformer.  Coupl- 
ing from  "critical"  to  **overcouple*'  can  be 
varied  by  this  rod  which  separates  the  pri- 
mary coil  from  the  secondary.  Those  of  you 
that  have  these  transformers  for  this  project^ 
adjust  the  transformers  by  separating  the  coils 
out  as  ^'ar  as  they  will  go,  and  then  peak  the 
air  trimmers  to  the  center  frequency.  You  will 
notice  a  slight  loss  of  gain,  but  you  will  sharp- 
en the  response  to  the  point  of  separating  most 
signals  in  the  crowded  bands. 

Alternate  way  of  building  this  module  is  to 
use  50  kc  Miller  transformers  1898- AX  which 
have  a  band  pass  of  1500  cycles  making  it  a 
very  selective  if  strip. 
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The  circuit,  as  per  schematiCi  is  quite  stand- 
ard and  no  mention  of  small  components  are 
necessary  since  they  are  all  listed  in  the  parts 
list  or  shown  on  the  drawings. 

The  second  mixer  is  also  a  6BEG  pentagrid 
converter  tuhe  with  separate  injection  oscilla- 
tors consisting  of  a  12 AT 7  wired  as  dual  xtal 
oscillators,  using  crystals  of  1515  and  1685  kc. 
The  oscillators  can  be  turned  on  by  grounding 
the  cathode  of  each  triode  through  a  single 
pole  double  throw  toggle  switch  placed  on  the 
front  panel  and  engraved  USB  or  LSB.  Either 
oscillator  is  used  in  the  sharp  AM  position 
but  in  SSBj  upper  or  lowxr  side  band  can  be 
selected.  This  oscillator  is  only  active  when 
the  mode  switch  is  in  sharp  AM  or  SSB  po- 
sition. 

The  AM  detectors,  as  indicated  in  the  sche- 
matic, are  6AL5  \vhich  serve  as  detectors,  auto- 
matic noise  limiterSj  and  AVC  generators, 

Tlii  FM  discriminator  is  the  old  stand-by 
Foster  Seeley  and  AVC  voltage  is  taken  at 
the  junction  of  the  two  100  K  resistors  and 
fed  through  a  4*7  meg  resistor  to  a  junction 
terminal  of  the  AVC  bus.  At  this  point  it  is 
filtered  by  the  *05  capacitor  and  fed  to  the 
stages  requiring  AVC  controL  The  product  de- 
tector is  a  6BE6  converter  tube  with  separate 
injection  oscillator  which  is  the  6C4  BFO  mod- 
ule. The  injection  is  to  grid  pin  No.  1  of  the 
6BEG  through  a  100  mmfd  capacitor.  The  85 
kc  signal  is  fed  into  signal  gtnd  pin  7  of  this 
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tube.  The  signal  output  is  at  pin  5  through 
the  EC  network,  which  connects  into  the  mode 
switch. 


65  KC     BFO   INJECTION 

SWITCHCRAFT     3501 
E  R     aACK 
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Bof^om  View  showing  the  ceramic  band  switch  and 
the  alymmum  partitions  for  shielding  of  the  rf  coils. 
Shown  also  is  the  gear  driven  nnode  switch  and  just 
below  the  gears  mounted  on  the  back  of  the  chassis 
IS  the  "tone  nriodule*"  The  coax  antenna  cable  and  con- 
nector is  also  shown  running  to  the  rf  partition.  Before 
the  final  adjustment  of  the  rf  colls,  the  bottom  plate 
13  X  17'*  mad©  of  aluminym  is  secured  for  good  shield- 
ing. 

The  audio  section  is  a  12AT7  voltage  ampli- 
fier and  a  6AQ5  as  a  power  amplifier  which 
drives  a  Staneor  A-3822  output  transformer* 
The  secondary  of  this  transformer  is  shunted 
with  a  No.  44  pilot  lamp  to  protect  the  voice 
coil  on  the  4"  built-in  speaker.  This  speaker  is 
disabled  by  inserting  a  phone  plug  into  either 
the  front  panel  jack  or  the  rear  jack  when 
using  a  larger  speaker  or  low  impedance 
phones. 

The  mode  switch  located  at  the  far  end  from 
the  front  panel  is  a  ceramic  two  wafer  2  pole,  6 
position  per  wafer  Centralab  switch  No.  2011 
with  the  stop  set  for  4  positions.  This  switch 
is  mounted  on  a  bracket  fastened  to  the  main 
chassis  and  is  gear  driven  for  the  purpose  of 
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BARKER  &  WILLIAMSON 

MODEL  6100  TRANSMIHER 


SSB  •  CV/  •  AM 


CRYSTAL  CONTROLLED 
FREQUENCY   SYNTHESIZER 


B'W 


The  Barker  &  Williamson  Model  6100  Transmitter  has  been  engineered 
and  built  to  give  the  discriminating  operator  the  ultimate  in  SSB  and 
C\V  operation. 

The  crystal  lattice  filter  method  of  sideband  generation  is  emploj'ed. 

Excellent  sideband  suppression,  advanced  ALC  circuitry,  and  many  other 
featux'es  are  included  in  this  ruggedlj^  constructed  transmitter. 

Delivery:    September  .....  Price  ??^75.00 

DROP  US  A  CAKD  (DEPT.  14)  FOR  COLORFUL,  DESCRIPTIVE  BROCHURE! 

BARKER  &  WILLIAMSON,  Inc. 

^adto  GommaHicatiOR  SqufpiuGnt  Since  1932 

BRISTOL,  PENNSYLVANIA     •      STillwell  8-5581 
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VOLUME. 
CONTROL 


^N€L 


R£MOT€ 

JOI^S     COMN  Off 
BACK  CHASSIS 


250  K       TONE    CONT 
ON   FRONT   msiNtt 


locating  this  switch  right  at  the  detectors. 
Shielded  wires  are  unnecessary  because  of  the 
very  short  leads  to  this  switch.  The  switching 
of  operational  mode  is  accomplished  by  select- 
ing the  detectors  and  at  the  same  time  feeding 
B+  to  the  desired  part  of  the  circuit  as  shown 
in  the  schematic. 

Main  power  supply  is  of  a  full  wave  design, 
using  a  SYS  rectifier  and  a  PC8405  Stancor 
power  transformer,  with  a  Stancor  CI 421  filter 


choke.  An  8 mf d  input  capacitor  and  a  100  mfd 
filter  capacitor  at  the  output  makes  a  hum  free 
power  source.  Since  a  large  number  of  tubes 
are  used  in  this  receiver,  the  heater  supply 
was  insufficient  in  the  power  transformer  alone, 
so  an  additional  filament  transformer  had  to 
be  used  and  the  heaters  currents  so  divided 
that  neither  transformer  was  overloaded-  The 
filament  transformer  is  a  Stancor  P6466  a  3 
amp  job.  Voltage  regulator  which  is  a  0A2, 
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SAVINGS  ON  NEW 
SEMICONDUCTORS  !  I 


34  watt 

3yii  wott 

%  watt 

^A   watf 

%  watt 

1    watt 

1    wott 

1    watt 

1    watt 

1    watt 

Double  a 


ZENER  DIODES 

20%     4,3p[v  $M5 

20%     6.2piv  1.15 

20%     8.  Spiv  1.15 

20%  15.  piv  1.15 

20%  22,  piv  US 

20%     4.3  V  K35 

20%     6.2  V  1,35 

20%     8.5v  1.35 

20%  15.  y  1.35 

20%  22.  V  1,35 

node     6,3v  ±20%  ,50 


TRANSISTORS 

Similar  CK72L  CK722,  CK786  2  for  60^ 
PNP   reprm't   4-trans   radio  2.10 

PNP    rep  I'm 't   5- trans    radio  2.45 

PNP   repl'm't   6  trans   radio  2.75 

DIODES 

10  for 
German'm  replaces  TN34A  ...»$0.98 
Similar    1N137,   1  NT 37 A,    IN138, 

Gen.   purp,    gfass   silicon 98 

R-f   gen.   purp  replaces    1N82A..     .98 

NOTE:  All  semiconductors  listed  obo¥« 

MADE 


RECTIFIERS 

lOOma   TOOOpiv  hnV  silicon 
lOOma   1500piv  hi-V  silicon 
lOOma  2000piv  hi^V  silicon 
lOOmo  3000piv  hi-V  silicon 
500ma  200piv  epoxy,  sim.  IN2069 
500ma  400piv  epoxy,  sim.  1  N2070 
500ma  600piv  epoxy,  sim^  1N2071 
750ma       50piv  replaces   1N599 
750ma      IDOptv  replaces   TN600 
750mci     200piv  replaces  1N602 
aOOpiv  replaces  1N603 
400piv  reploces   IN604 
SQOpiv  reploces   1N505 
600piv  replaces   1N606 
700piv  — 

eoopiv  — 

V  — 


750ma 

750ma 

750ma 

7  50  ma 

750  ma 

750ma 

750  ma 

750ma  lOOOpiv 

750mo   1500piv 

750ma  2000piv 


2amp  50piv  replaces  'tN2026 
2amp  lOOpiv  replaces  1N347 
2amp  200piv  replaces  1N2027 
2cimp  400piv  replaces  1N2029 
2amp  dOOpiv  replaces  1N2031 
2Qmp  800piv  replaces  1N1236 
2amp  lODOpiv  replaces  1N3366  2.90 
2amp  T500piv  replaces  1N337I  4.70 
2annp  200<]piv  —  6.50 

2amp  Cont.  Rect.  similor  2N160C     3.50 


$1.70 

2.25 

2.95 

4.45 

.30 

.40 

,70 

Jl 

,20 

.33 

.39 

.48 

.60 

.75 

•95 

1.25 

1.50 

1.95 

a.25 

4.15 

,17 

.30 

.45 

-90 

1.35 

1.75 


RECTIFIERS 

2omp       50piv  oxial  leod 
2amp     lOGpiv  axial  feod 

2a mp  2Q0piv  axial  lead 

2amp  400piv  oxiol  teod 

2amp  600piv   oxrol   lead 

2omp  800piv  axial  feod 

2amp  lOOOpiv  axial   lead 

2amp  TSOOpJv  axfof  lead 

2amp  2000piv  oxlal    leod 
12onip       50piv  replaces  1  Nil 99 

l2omp  lOOpiv  replaces  1  HI 200 

12amp  200pW  replaces   1N1202 

750ma     5a0piy  reploces   1N605         ,60    12amp  400piv  reploces  1NT204 

12omp  600plv  reploces  1N1206 

l2omp  BOOpiv  — 

12amp  lOOOpiy  ^ 

20a mp  to  400  plv,  Cont,   Rect 
25amp       50piv  replaces   IN248A 

25amp  lOOpiv  reploces  1N249A 

25amp  20Qpiy  replaces  IN250A 

25amp  400piv  replaces  1N2136A 

25amp  600pjv  reploces  TN2138A 

25amp  SOOpiv  -^ 

50amp  25piv  — 

50amp  50piv  similar  1H411B 

50amp  lOOpiv  similar  'IN412B 

50omp     200pjy  similar  1N413B 
50omp     400piy  — 

50omp     600piy  ^ 

ar«  NEW-ClEANf  fMy    guaranteed.    Subfect    to    your    opprovoL    AMER 
and    individually    tested    to    meet    obove    retings- 


$ai5 

•27 

.40 
.85 
1.20 
1.60 
2.80 
4.30 
6,00 
.75 
1.20 
1.75 
2,60 
3.75 
6.90 
9,50 
1 4.00 
1.50 

2.50 
3.70 
4.75 

7.75 
10.00 
2.70 
3,93 
5.98 

6.50 

9.75 

16.00 

tCAN 
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LAWRENCE,    MASS. 


150  volt  regulator  tube  suppliGs  power  to  the 
VHF  tuning  oscillator,  the  liFO  oscillator  and 
the  bias  for  rf  and  if  gain  control  as  seen  in 
the  schematic.  DC  motor  power  supply  is  a 
half    wave   selenium    rectifier    type,    using    a 


m 


BFO  Module:   Mini*box  chassis  2%''  x  2^/$  x   !%"• 
6C4    triode    connected    as    Hartley    oscillator    using 
tnodlfted  Miller  1898  BFO  transformer.  Cathode  output 
through  switch-craft  Jack  3501   F  P  and  plug  3502. 


Stancor  P6469  25  volt  at  1-  amp  transformer 
and  a  500  ma  rectifier* 

Dial 

One  of  the  most  difficult  items  to  make  is 
a  commercial  looking  diaL  If  you  ever  tried  to 
duplicate  a  snappy  looking  dial  for  your  re- 
ceiver, VFO  or  what  have  you,  you  have  prob- 
ably made  several  of  them  before  you  obtained 
satisfaction;  at  least  this  was  the  case  of  this 
diaL  Several  attempts  were  made  before  a  sat- 
isfactory dial  was  assembled  without  the  use 
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Back  View  showing  the  xtal  converters,  25  volt  DC 
power  supply,  and  the  small  drive  motor.  To  the  left 
of  the  motor  is  the  speaker  with  the  pilot  buib  over- 
load protection.  In  back  of  the  motor  is  the  converter 
switch  module  showing  the  switch-craft  plugs.  To  the 
right  of  the  converters  is  the  audio  amplifier  and  the 
four  detectors.  In  front  of  the  detectors  Is  the  second 
mixer  and  the  crystal  oscillators, 


^■^;fJmi^»tfi;^;^S5':fii?JS:S("s 


::■■■      'i]. 


:«: 


Front  View,  showing  all  controls  and  engraved  no- 
menclature for  ease  of  operating.  The  two  buttons  to 
the  right  of  the  calibrated  dial  are  the  push  button 
motor  switches.  Just  to  the  right  of  these  switches  Is 
the  knurled  disc  for  vernier  tuning.  When  the  picture 
was  takeHp  the  plexiglass  window  with  a  black  hair  line 
for  the  dail  was  removed  to  eliminate  reflections. 


CONVERTER   SWffCH 
MODULE 


SWITCHCRAFT 

SW    JACK  3501   FF^ 

SW    PLUG  3502 


MINI 
3i/2"X£ 


mr,    COIL 
MIN   COAX  CABLE mf_MODULE) 


(14-lBMC  IF) 


AMPHENOL 
COAX    CONM 
ON  FRONT 
PANNEL 


NEON     PANEL   LITES,      OtALCO 
SERIES      E49-T840  tOATALlTESl 


NOirE 

A  •  108  MC  CONVERTER. 
B  *  144  MC  CONVERTER. 
C  ■  152  MC  CONVERTER. 


of  cement.  A  cross  sectional  detail  is  shown 
how  this  was  accomplished  with  great  success. 
The  dial  scale  was  drawn  with  India  ink  on 
a  i>iece  of  transparent  tracing  cloth.  Then  two 
6^/4"  discs  of  Vq"  plexiglass  were  cut  out  with 
a"  fly-cutter.  Placing  the  cloth  scale  between  the 
two  plexiglass  disc  and  securing  them  in  place, 
as  shown  on  the  detail,  makes  a  blemish  proof 
dial  comparable  to  the  silk  screen  dials  used 
on  commercial  equipment* 

Converters 

Looking  at  the  back  of  this  receiver  you  will 
notice  the  three  identical  boxes  to  the  right 
of  the  power  transformer.  These  are  the  ban- 
tam converters  previously  described  in  Oct, 
1960  issue  of  73.  Slight  mechanical  modifica- 
tions were  necessary  to  enable  them  to  fit  into 
this  design  but  the  good  circuit  was  left  alone. 
In  modifying  the  units  the  mini  boxes  which 
are  Bud  CU-3003A,  4"  x  E^^"  x  2%"  are  used 
so  that  the  adjustable  ceramic  antenna  coupl- 
ing capacitor  can  be  placed  above  the  coax  an- 
tenna connector  for  easier  access  to  peaking. 


CROSS  SECTION    DETAIL 
OF  DIAL  CONSTRUCTION 


CALI9RATED   DIAL  ON  PAPEFf 
OR   TRACING    QJOTH 


"  LUCITE  DISC     SANDED 
ONE  SIDE   TO  MAKE  IT 


1/8 
ON 
TRANSLUSCENT 


ALUMINUM    HUB    WITH    SEl 


2    1/4"    SHAFT 


3}  2-56   FLAT    HEAD 
MACHINE     SCI?EWS 
i^O' APART. 

NOTEl    PRESSURE   OF   TWO 
LUCITE  DISCS   HOLDS  CALtBfifiTED 
DIAL    FIRMLY  -  REQUIRES  NO 
CEMENT, 

2)    PILOT  LUES   SO   PLACED 
AS    NOT  TO  CREATE    BRIGHT 
SPOTS  IN  THE   DtAL 


Previously  this  capacitor  was  trimmed  from 
the  side  of  the  mini  box  and  had  to  be  adjusted 
before  securing  the  converter  in  place-  The  if 
output  connector  was  also  changed  to  switch- 
craft  3501  FP  and  placed  on  top  of  the  con- 
verter. This  connector  is  much  smaller  and 
lends  itself  for  better  arrangement.  All  coil 
forms  used  in  these  converters  are  J,  W.  Miller 
ceramic  foil  forms  No.  4400  because  of  smooth- 
er peaking  action  and  rugged  construction. 

Converter  plug-in  assembly  is  made  up  of 
two  L  shaped  pieces  of  aluminum  7"  long  by 
2W^  high  by  1%"  wide  which  are  arranged 
into  a  rectangular  tunnel  to  house  the  power 
wires  and  the  coax  cables.  These  L  pieces  are 
held  together  by  spacers  and  only  one  L  is 
secured  to  the  main  chassis  by  4-40  screws* 
The  other  L  piece  which  is  held  by  the  spacers 
has  the  cut-outs  for  the  three  Jones  connectors 
S-303-AB  and  the  three  %"  holes  for  the  min- 
iature coax  if  cables  seen  in  the  picture.  The 
S-303-AB  connectors  are  fastened  by  binding 
head  4-40  machine  screws  which  are  placed  in 
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25    VOLT     PO^EH  SUPPLY    AND    MOTOf?    SWlTCHtNG. 


28  VOLT 

RE VERS ABLE 
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500  MA      1 
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oversize  holes  to  permit  good  ali^ment  of 
converters. 

In  conclusion  may  I  say  that  in  the  past 
few  months  I  have  received  a  ninnber  of  let- 
ters and  post  cards  voicing  constructive  criti- 
cism from  those  that  are  duplicating  the  "Tri- 
Mode  Monitor**  described  in  Nov.  1960  issue  of 
this  magazine.  Most  of  the  mail  stated  that 
pertinent  details  and  photos  were  not  incKided 
in  the  manuscript  thereby  making  construction 
of  that  project  more  difficult.  So  to  comply 
with  these  requests,  I  sincerely  hope  that  those 
of  you  who  will  attempt  this  project  find  in 
this  manuscript  sufficient  inaterial  to  go  ahead 
without  delay — Good  luck! 

To  Frank  Lodi  my  thanks  for  the  use  of  his 
camera. 

To  Howard  Trieb  K9EPB  my  thanks  for 
his  part  in  processing  the  pictures.  .  •  •  W9DUT 

J*  W.  MilUr  coils 
ANT,  IIP  OSC, 

A-5495  A-5495  RP  A^5496*C 

remove  10  turns 

B*5495-A  B-5495  EF  B-5496-C 

C-5495-A  C-5495  BF  C-5496-C 

8anie  aB  l>aiid  3  but  remove  BT  from  os- 

coll    only, 

D-5495-A  D-5495  EF  D-549G-C 

converters 

2—1600   KC  IF  J-  W.   Miner  913-WI  Transformer 
1—1600   KG   LDVI.   J,   W.   Miller  913-W^I  Transformer 
1—1600  KC   DISC  J,  W-  Miller  013- WD  Transformer 

Alternate 
If  85   KC   If  transformers   are   not  available 
3 — 50   KC    IF   J.    W,    Miller   1898- AX    transformers.    Use 

xtals  of  1550  KC  and  1650  for  second  conversion 
1— BFO  TRANS.   J.   W.  Miller  1898-BFO 
3— CONVERTERS 
18— COIL  FORMS  J.    W.   Miller  No.   4400    ceremic 
%"  X  1  1/16" 

see  Oct*    1960   73   Ma^'azine  for  details 

Note 

All  resistors  nnless  otherwise   noted  are  l^  watt. 
AU   ceremic   disc   en  pa  ci  tors   are   *''RMC    discaps.*' 
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TU    AMATEUR   RADIO 
n    LOCATION  MAP 

United  States  &  Adj.  Pcirfs  Canado-MeXTco 
BRAND  NEW— UP  TO  DATS! 

SHOWS  MANY  CmeS  of  250  POP-  &  ALl  OVER  5,000 
TOPOGRAPHIC    FEATURES,    RAILROADS,   HIGHWAYS 

&    RIVERS 

PERTINENT  DATA  ALL  STATES  IN  THE  LOWER  MARGIN 

IN  6  BEAUTIFUL  COLORS  52"  x  34"  IDEAL  MURAL  SrZE 

CO-ORDINATES  FOR  QUfCK  QTH  DETERMINATION 

A  CALLBOOK  COMPANION  -  IDEAL  PIN  MAP 

CHART  SHOWS  ALL  FREQUENCIES  OF  RADIO  SPECTRUM 

(AMATEUR  &  COMMERCIAL)   (500  KC-30.000  MC) 
SCALE  l"-65  MILES;  MAILED  IN  STURDY  MAP  TUBE 

PRICE;   $3,00 
See   picture   of  mop   in  June  73,  page   19* 
Make  checks  payable  to  Normon  Walker  W5G0S 

905  Midland  Savitigs  BIdq,,  Midland,  Texas 

ADDL,   POSTAGE  OUTSIDE  U.S.A. 


Amateur/CB/  or  industrial  — 
You    can't   go   wrong   with    HORNET. 
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Model  TB  10004 

Cash  Price  $112.50 

Only  $10.50  per  month 


Model  TB  750 

Cash  Price  $67.50 

Only  $6.30  per  month 


Model  TB  500 


Cash  Price  $55.95 
Only  $5.20  per  month 
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MAIL     YOUR     ORDER    TODAY 


HORNET  ANTENNA  PRODUCTS  CO.,  INC. 

BOX  808,  DUNCAN,  OKUHOMA 

Please  rush  the  Hornet  Anteiina  Indicated  befow  for  a  10-day 
triaL  If  not  satisfied,  I  agree  to  return  the  antenna  prepaid 
within    10    days   without   obligation, 

I    prefer    shipment  to    be   c.o.d.    2S%    is   inclosed. 
Payment    in    full    is    inclosed. 
3   I   wish    to   use  your  Time   Faympnt   Pfan. 
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Price 
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Address, 
City 
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Tom  McCann  K2CM 
146  Hillcrest  Avenue 
Morristown,    New   Jersey 
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A  Break'throtigh  in  Operating  Versatility 


Now  here  is  soeiething  reall>  NE3W  in 
phone  patches  and  the  gang  will  want  to 
know  about  it.  If  the  Waters  Universal  Hybrid 
Coupler  were  uotliing  more  than  a  cracking 
good  fone  patch  (which  it  is)  it  is  competi- 
tively priced  at  $49.50  net^  As  fone  patches 
go,  it's  about  as  near  a  '*sct-and-forget*'  item  as 
we've  tried— including  some  pretty  fancy  and 
some  home-spun  versions.  But  this  neat  little 
gadget  in  providing  facility  for  connecting  in 
your  tape  recorder,  affords  a  range  of  oper- 
ating and  experimental  capability  not  hereto- 
fore available. 

Regardless  of  your  operating  interests, 
phone  or  CW,  traffic  handler  or  experimenter, 
DXer  or  plain  rag-chewer,  you  are  likely  to 
find  the  record  and  playback  feature  fulfilling 
a  need  few  of  us  have  realized  could  be  satis- 
fied so  conveniently.  Let's  take  a  case  we've 
all  encountered  for  example— "Look  OM^  I 
hate  to  tell  you  because  I  can't  describe  it^ 
but  there's  something  wrong  with  your  signal 
there  and  I  think  youll  want  to  have  a  look 
around  and  see  if  you  can  run  down  the 
trouble.'*  So  you  bat  around  a  while  trying  to 
find  out  what  is  meant— maybe  make  a  few 
checks  with  other  stations— and  end  up  with 
so  many  confusing  versions  and  pot-shot 
guesses  that  soon  you  are  staring  out  into  space 


confused  and  contemplating  taking  up  stamp 
collecting.  Not  now,  you  don't— with  the 
Hybrid  Coupler  and  tape  recorder.  You  switch 
the  Coupler  to  RECORD  STATION,  put  the 
transmitter  on  the  dummy  antenna,  crank 
down  the  gain  of  the  receiver,  and  record  your 
signals  right  there  in  your  own  station!  Now 
ijou  know  what  the  gang  "couldn't  describe'^ 
to  you  and  you  can  check  and  make  adjust- 
ments until  you  know  the  signal  is  a  good  one. 
The  experimenter  will  use  the  record* 
playback  feature  hke  he  uses  his  oscilloscope— 
in  fact,  as  a  supplcnn  nt  thereto—  for  checking 
out  his  audio,  a  new  filter,  modulation  capabil- 
ity, linearit)^  adjustments,  compressor  charac- 
teristics and  a  host  of  other  tilings.  It's  well 
enough  and  necessary  to  see  on  the  scope  what 
the  signal  1001:8  like,  l)ut  what  else  than  the 
Universal  Hybrid  coupler  and  tlie  tape  re- 
corder to  tell  you  what  it  soumh  like?  After 
all,  it's  what  the  receiving  operator  hears  that 
counts*  And  another  tiling— if  tlie  receiving  op- 
erator asks  you  to  tell  him  what  he  sounds  hke 
you  just  switch  the  Coupler  to  PLAYBACK 
TO  XMTR  and  shoot  his  stuff  right  back  to 
him.  If  you  do  satellite  tracking  like  we  do 
here  at  K2CM,  you  glamorize  the  gang  with 
the  signals  from  OSCAR  (or  some  other  bird) 
as  leceived  on  the  latest  pass!    For  satellite 


54 


73  MAGAZINE 


HERE  IS  THE  SENSATIONAL  NEW 

SIDEBAND  TRANSCEIVER 


YOU' 


BEEN 


ABOUT!! 


One  Band,  High  Efficiency  Design 
Rugged  High  Quality  Construction 
180  watts  PEP  Input,  6DQ5  Final 
High  Frequency  Crystal  Filter 
Mobile,  Portable,  Fixed  Station 


Models   for   20,  40,  and   75   Meters   Now   In   Production 

$275 

NET  PRICE,  from  authorized  dealers  only 
Matching    12  Volt   Power  Supply   $99.50 


For  Addifionai  Informafton  See  Your  Dealer^  or  wrife: 


Swan    Engineering   Connpanif 


OCEANSIDE, 
CAUfORNJA 
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tracking,  gentlemen,  recording  is  the  onltj  way, 
YouVe  got  all  your  data  canned  immediately 
and  available  for  call-out  at  any  time, 

I'm  not  what  you  call  a  traiBc  man  and 
maybe  you  aren't  either  but  we  all  like  to  do 
a  favor.  Like  when  I  get  "Say  Mac,  when  you 
talk  to  W9XYZ  tonight  will  you  tell  him  his 
XYL  will  be  on  FMte  513  arriving  Chicago 
O'Hare  Airport  at  2:20  tomorrow  afternoon 
and  he's  to  meet  her  and  bring  the  dog  along/' 
Gosh,  I  used  to  have  scraps  of  paper  all  over 
the  plaeej  but  not  now*  I  just  say  "Hold  it 
Fred— now  give  me  that  again''  and  mean- 
while I've  switched  my  Coupler  to  RECORD 
STATION^  flipped  on  the  recorder^  and  I  got 
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FIG  I      SCHEMATIC 
WATERS    UMIVERSAL  HYBRID 
COUPLER-MODEL  5001 


it.  When  W9XYZ  comes  on  I  say  "Hey  Joe, 
I  got  some  word  on  your  XYL*'  and  I  spill  the 
tape  when  I  switch  the  Coupler  to  PLAY- 
BACK TO  XMTR,  Easy,  eh*  Real  traffic  men 
wiU  need  no  priming.  They'll  accept  messages 
by  telephone  by  recording  direct  from  the  line 
and  "store"  them  till  net  time.  They  will 
save  net  time  by  recording  incoming  radio 
traffic  for  "copy"  later  after  the  net  is  closed. 
The  Coupler  provides  this  faciUty, 

DXers   can   exchange   information   on   that 
"rare  one'*  by  recording  as  they  work  him  and 


playing  back  the  signal  characteristics  to  pals 
they  want  to  cut  in  on  how  to  find  him. 

Since  you're  working  with  voice  or  CW^  a 
very  ordinary  '"^monaural'*  recorder  does  the  job 
very  nicely-  No  need  to  swipe  the  family  hi-fi 
stereo  job  from  Junior  or  the  XYL,  though  it 
will  do  just  dandy,  if  you  CEin  get  away  with  it. 
The  point  here  is  that  many  hi-fi  biifFs  are  re- 
placing the  older  recorders  with  the  new 
snazzy  jobs  and  the  second-hand  fobs  are  found 
in  the  want-ads  of  your  local  paper  and  can  be 
picked  up  quite  reasonably. 

Whether  you  foot-switch  from  REC  to 
SEND*  use  push-to-talk  or  work  voice-operate 
or  use  CW,  AM  or  SSB  makes  little  diflFerence 
in  applying  the  Universal  Hybrid  Coupler  to 
your  station.  This  is  all  covered  in  the  manual 
that  comes  with  the  device.  And  the  pack- 
age is  designed  with  diought  of  affording  con- 
venience in  locating  the  Coupler  in  your  oper- 
ating position.  If  vertical  mounting  fits  better 
than  horizontal  in  your  layout,  you  simply  re- 
move the  front  panel  and  reverse  it  and  the 
panel  designations  are  reading  the  right  way. 
Clever,  ain't  it? 

The  front  panel  carries  only  the  six-position 
function  switch  and  the  output  and  input 
gain  controls.  These  gain  controls  accommo- 
date yOtir  leaving  the  transmitter  and  receiver 
conti^ols  in  their  normal  positions  so  you  don't 
have  to  fuss  with  things  when  you  switch  in 
the  Coupler— and  tliis  is  nice.  With  the  func- 
tion switch  at  RECORD  STATION  your  radio 
equipment  operates  normally  and  the  recorder 
takes  both  sides  of  your  QSO.  At  PLAYBACK 
TO  TRANSMITTER,  what's  on  the  tape  goes 
out  on  the  air  and  your  receiver  speaker  is 
automatically  connected  to  monitor  the  stuff 
outgoing.  In  the  OFF  position,  telephone  line 
is  absolutely  clear  and  disconnected  and  your 
station  fmictions  as  normally.  At  RECORD 
LINE  your  station  is  still  as  used  normally  but 
the  tape  recorder  is  bridged  on  the  telephone 
line    available    to    take    down    an    incoming 
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The  CUBEX  MK  III  De  Luxe  3  BAND  QUAD 


Now  3  ways 

FIBERGLAS  SPREADERS  .  .    only  $99.50 

•  ALUMINUM    SPREADERS *..,.....,..,.   only         $79J0 

•  BAMBOO  SPREADERS  *...... > only        $67.50 

Afl  modalf  use  the  Heavy  duty  Cubex  support  structure  ^2"  O-D- 
tubular  alum,  boom  —  Heat  treated  alum,  spiders  —  Ki-Gain  —  Hi- 
FBR  —  Single  feed[ine  Qptional. 

L&w   Wind   Resistance Light   Weighs   only   27   lb**— TF   Rotor  HandieM 

— L&uf   SWB. — Pro'tuned  Reflector   Coil$~^No  Stuhm 

The  CUBEX  MX  111  givts  you  3  FULL  SIZE,  FULL  EFFICIENCY^  I»«ai¥i 
antennas  with  separate  FULL  WAVE  driven  elements  on  each  bond.  Al) 
this    In    half   the    hortzonfal    space   required   by   a   3   el,   20    mtr    beam. 

WRITE  FOR  FREE  BROCHURE  "F' 


vi^tV 


'm^\ 


!*; 


CUBEX    COMPANY 


2172    TON  J  '-    A^iHU^ 


ALTADFNA 


CAUFORNIA 


5& 


73  MAGAZINE 


r 


umamkwm^amuM 


ttiimuci 


#UttlCK  ff  I^RiRlTrn 


fJtnHrRrKStWeS-^tsOiUlM 


^ 
^ 


itEtm  friTiM 


nATiip  n  \m 


Ks*mf*tt 


mn  m^ 


message  from  the  '*t\visted  pain"  In  the 
PATCH/RECOKD  STATION  &  LINE  you 
are  in  the  fone  patch  position  and  can  or  not, 
as  you  choose^  record  all  that  goes  on,  yourseU: 
on  your  own  telephone  instrument,  the  distant 
party  on  the  %vire,  and  the  party  at  the  distant 
radio  terminal  with  whom  you  are  in  contact. 
Your  receiver  speaker  and  microphone  are  in- 
active—you handle  the  whole  business  on  the 
telephone.  Messages  received  via  radio  and 
recorded  may  be  delivered  by  telephone  by 
switching  to  PLAYBACK  TO  LINE.  In  either 
this  or  the  RECORD  LINE  position  your  sta- 
tion is  not  involved  and  may  therefore  either 
be  shut  down  or  on  the  air. 

All  connections  to  the  Coupler  are  made  to 
the  back  of  the  instrument  thus  keeping  the 
front  panel  clean.  The  "set-and-forget^'  NULL 
BALANCE  control  is  also  on  the  back.  The 
Universal  Hybrid  Coupler  pro\ddes  such  an 
unusually  ample  margin  of  balance  that  it  may 
be  adjusted  on  either  a  local  or  toll  call  connec- 
tion that,  once  set,  it  just  doesn*t  need  to  be 
touched  again.  All  circuit  elements  of  the 
Coupler  are  inactive,  there  is  notliing  to  de- 
teriorate, and  a  high  degree  of  stability  and 
reliability  is  thus  afforded. 

The  circuit  is  shown  in  Fig.  1-  Tlie  tele- 
phone line  enters  the  Coupler  through  an  if 
filter  to  choke  and  by-pass  any  signal  your  tele- 
phone Kne  may  pick  up  from  your  antenna. 
A  T-pad  isolates  the  hybrid  network,  Zj,  and 
affords  ease  and  stability  of  balance  adjust- 
ment Eight  decks  of  switchpoints  arrange  the 
circuitry  for  the  function  selected  by  the  oper- 
ator. 

Were  not  given  much  to  going  overboard 
with  predictions,  but  well  hazard  a  guess  that 
the  Universal  Hybrid  Coupler  is  going  to  find 
its  way  into  many  a  ham  station— not  only  be- 
cause it's  a  good  fone  patch,  but  because, 
phone  patch  or  not,  it  provides  so  many  other 
useful  features  which  are  handy  to  have  and 
have  not  heretofore  been  so  conveniently  avail- 
able. Here  at  K2CM  we've  found  the  thing 
grows  in  on  you— like  a  grid  dipper,  or  an 
oscilloscope— you  get  to  wondering  how  you 
got  along  without  it. 


T^.  ^^r.!!J;^::r.a^ 


Self     Supporting 

STEEL  TOWERS 

For  Rotary  Beams,  FM,  TV 


You  can  erect  this  lower  yourseff.  Just  dig 
four  hoJe»,  sei  anchor  posts*  in  place,  hoJt  the 
pleceu  logcihtr.  5H  ft*  iAddet  sectioJia  make 
It  ea^y  to  work  htgher  a^  lower  goes  up.  tCa 
a  lot  of  fun  to  buiJd  your  own  tower  —  aiid 
saves  you  rnoticy,  too! 

HURRICANE   PROOF! 

VESTO  TOWERS  HAVE 
NEVER  FAILiDf 

•  4*Fost  Construction  for  Greater 
Strength* 

•  Galvanized  Steel  —  Will  Last  a 
l*ifetiine 

m  SAFE  —  Ladder  to  Top  Platform 

•  COMPLETE  —  Ready  to  Assemble 

m   Attractive— no  guy  wires. 


Width  of 

Base  E<|UBf 

to  1/5  H«|gtit 

Vesto  Towers  are  available  in 
a  wide  range  of  sizes  to  nieet 
requirenn"iit9  of  ^iinateuns  and 
commertkil  nupt^  ahke.  Note 
the  low  prices  for  ihcHe  quaJity 
lifetime  toweraj  22  t  159 
2fi'-f  t&i.  33'^|  229,  W-%  276; 
44-^1  3U,  50 -t  362.  55 -i  4*8, 
61- t  463.     77  4  724,  100  11132. 


Towers  are  ^hippe^J  to  your 
home  kiiockt'<l  down,  FOB 
Kansas  riL>%  Mo.  4th  class 
frciglit.  Prices  subject  to 
c  h  a  n  g  R  .  .  .  K(]  order  now! 
iicnd  check  or  money  onler 
,  .  or  MiTJLe  for  free  in  forma- 
tion. 


FREE 


PMOTOCiftAPI 


VESTO    CO.,    Inc, 

20rh  and  CIdy 
North  Kansas  Ci(y.  Mo. 


RANGE 


STYLE 


u^ 


S   27  MC   (CB)        73-0 


wl 


30^35  MC 


73-1 


«^     35*42  MC 


73-2 


if      42^50  MC 
c  . _ 

< 


73^11 


10  Meters 


73-3 


15  Meters 


73-4 


20  Meiers 


73-S 


40  Meters 


73-6 


EO  Meters 


73-7 


K/^ 


se 


40  Meters 


73$ 


S      80  Meters  73-9 


CAP-Ch,  5 
4,SSMC  73-10 


Shakespeare   construction   —and 

your  SSB  mobile  transceiver 

^If's  what's  inside  this   single  bond,  bos© 

loaded  WONDEROD  that  gives  it  notable 
power-hondling  capabiHties:  an  air-core 
(1)  —optimum  coil  efficiency  requires  thii 
—reinforced  by  a  hollow  cylinder  (2)- 
Cotf  (3)  wound  in  lower  section  of  on* 
tenna  to  reduce  loss,  is  eifibedded  in  o 
laminate  of  ilny  glass  fibers  (4),  rod- 
length  for  ftexibility,  Fibergloss  spiral 
wrap    {5}    adds    impact   strength, 

^Very  Impressive  Package 
COLUMBIA    PRODUCTS    COMPANY 
Shakespeare  Co.  Subsidiary,  Columbia, 


s.  c. 
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(W2NSD  Irom   page   4| 

little  VHF  Amateur  magazine*  It  is  kind  of  sad 
to  see  it  go— for  the  fellows  that  put  it  out 
worked  hard  for  a  long  tiiiie  to  try  and  make 
it  succeed  in  supporting  itself*  As  I  recall,  the 
bulletin  started  back  in  1957  or  8  as  Channel 
A,  a  bulletin  devoted  to  the  doings  of  a  small 
SLK  meter  net  in  northern  new  Jersey.  Bob 
Brown  K2ZSQ  did  a  nice  interesting  job  of  it 
and  fellows  started  requesting  subscriptions 
from  other  areas.  As  the  bulletin  outgrew  the 
lillle  net  the  name  was  changed  to  QSO.  Then 
as  it  grew  further  into  an  all-purpose  VHF 
bulletin  Uie  name  was  again  changed  to  VHF 
Amateur.  Now  all  that  remains  of  about  five 
long  hard  years  of  work  are  a  few  yellowing 

back  issues. 

Older  timers  wiU  perhaps  remember  back 
to  the  VHF  News  bv  Bill  McNatt.  This  was 


TV  -  CAMERA 
BUILT  AT 
^  LOW  COST 


DETAILS 


50c 


DENSON  ELECTRONICS 
CORP- 

Box  85,  Rockville,  Conn- 


SEE  PAGE  54 


SEE  YOUR  DEALER 

The  Waters  Universal 
Hybrid  Coupler 

(phone  patch  fo  you) 
only  $49.50  at  all  distributors 


a  marvelous  VHF  biiUetin  and  I  treasure  my 
hack  issues  of  it.  This  one  was  gobbled  up 
by  CQ  back  in  1952  or  thereabouts.  Bill  sold 
out  to  CQ  mid  rau  tlie  coluuin  in  CQ  for  a  few 
months  before  he  gave  up  and  quit  completely* 
Goodbye  \^HF  Amateur. 

Radio  Cairo 

The  Potomac  \' alley  Radio  Club  has  lodged 
a  complaint  against  Radio  Cairo  for  violating 
the  international  frequency  agreement  and  op- 
erating on  7050  kc.  This  segment  oi  tlie  40 
meter  band  is  allocated  internationally  to  the 
amateurs  and  RC  has  no  business  there.  It 
just  might  be  helpful  for  clubs  and  interested 
amateurs  to  log  reception  of  RC  and  send 
letters  to  RC,  the  International  Telecommuni- 
cations Union  in  Geneva,  and  the  FCC,  After 
the  1000th  official  complaint  we  might  get 
some  results. 

Parts 

National  Radio  Company  has  been  busy 
adding  to  their  rather  wide  line  of  piu^ts.  You 
might  send  for  a  catalog  and  let  em  know 
that  hams  still  buy  parts*  You  may  be  inter- 
ested in  their  new  line  of  low  torque  capaci- 
tors wliich  are  ba]M)r;Lringed  to  a  fair-the-well 
(for  working  with  small  synchios)  and  should 
be  great  for  an  inertia  diaL  Then  there  are  a 
couple  of  reduction  mechanisms  which  reduce 
shaft  rotation  by  5:1  or  10:1,  miniaturized  and 
ball-bearmged.  There  are  over  100  different 
models  so  you  really  have  to  have  the  catalog, 

ATV  Bulletin 

The  second  issue  of  the  Ham-T\^  bimonthly 
bulletin  has  just  been  published.  This  is  a 
real  interesting  little  (12  pages)  paper  w^hich 
not  only  gives  the  latest  operating  news  for 
TV  hams,  but  also  has  some  hot  ctinstruction 
and  conversion  articles.  Editor  Shadbolt 
Wj^KYQ  brings  us  three  excellent  articles  this 
dme^  one  by  Jim  Kennedy  K6MIO  on  how  to 
convert  UHF  converters  to  ham  TV  reception . 
This  article  covers  the  general  conversion  and 
goes  into  particulars  on  the  Mallory  Indue- 
tuner,  the  RME  Model  200,  and  the  G.E. 
UHF- 103.  Bruce  RobHison  VE90X  has  a  fine 
article  on  the  conversion  of  the  surplus  moni- 
tor receiver  which  was  origiually  designed  lu 
accompany  the  famous  ATJ/ATK  iconoscope 
cameras*  This  monitor  is  the  ID-66/AXR-1 
(available  from  US  #1  Electronics).  Bruce 
also  has  a  technical  article  on  dc  restoration. 
The  AT\^  Bulletin  costs  just  $L00  per  year 
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for  SIX   issues*    Send 
borough,   N*H,   and 
sends  issues  1  &  2. 


a   doUar   to   73,   Peter- 
mark  it  for  ATV,  we'E 


OLD  Lfcense  Plates 

Now  that  we  have  a  huge  hamsack  to  dec- 
orate it  would  nice  to  have  some  more  xmusual 
license  plates  to  hang  around,  Vm  particularly 
interested  in  getting  call  letter  i:)lates  where 
the  call  letters  are  out-of-district  calls*  My 
meager  collection  now  consists  of  a  few 
W2NSD  New  Hampshire  plates  and  a  couple 
W6THN  Tennessee  plates.  If  anyone  has  any 
old  plates  like  this  to  spare  we  would  ap- 
preciate their  sending  'tm  on  up  to  us. 

Mounfaintoppmg 

One  of  my  joys  down  through  the  years 
has  l>een  operating  from  the  top  of  a  mountain 
during  VHF  contests*  There  is  nothing  liki^  a 
few  thousand  feet  of  height  to  bolster  up  one's 
score,  I  even  have  to  admit  that  tlie  avail- 
ability of  Pack  Monad  nock,  one  of  the  most 
popular  New  England  VHF  mountaintops, 
had  more  tlian  a  little  to  do  with  the  selec- 
tion of  Peterborough  as  the  first  place  to  look 
for  a  new  location  for  73.  The  73  HQ  is  ex- 
actly 3,5  miles  down  Route  101  from  the 
Pack, 

Now,  after  partially  surviving  the  VHF 
Amateur  magazine  VHF  contest,  I  can  see  that 
trying  to  operate  a  \  IIF  station  in  the  immedi- 
ate vicinity  of  a  popular  moini  tain  top  has  its 
drawbacks.  One  of  those  non-crosstalk  Telco 
converters  would  have  been  very  beneficiaL 
The  Memorial  High  School  Radio  Club  of 
Manchester  took  over  the  mountain  and  all  we 
heard  here  for  the  weekend  on  six  and  two 
was  Kay  One  Ugly  Green  Zombie,  buoyed  by 
seven  inexliaustiblc  youngsters. 

I  really  can't  gnimble  about  it  because  they 
had  the  time  of  theii-  lis  es  and  Tm  all  for  such 
outings.  Tliis  is  one  of  the  big  bnit  fits  of  the 
ARRL  Field  Da  v.  But  I  can  see  where  I  have 
some  mixed  benefits  on  this  mountain.  What 
on  earth  will  happen  if  the  73  clan  moves  up 
on  the  mountain  for  a  contest  at  the  same  time 
as  the  Swamp  clan  with  Sam  Harris  WIFZ] 
as  their  prophet?  Can  two  kilowatt  two  meter 
stations  with  64  element  beams  work  side  by 
side?  Tune  in  on  two  and  see. 

Remember  The  Conelrad 

The  FCC,  giving  the  arched  bones  a  little 
kick,  oflBcially  i^ronounced  Conelrad  dead  on 

(Turn   to    page   74) 


HEY! 


WE  WANT  YOUR 
OLD  RECEIVER 

WE     WILL     ALLOW     IN     TRADE     FOR 
GOOD  USED  RECEIVERS  AS  FOLLOWS 


V       «        «  ■ 


*   «    « 


r     *•    m    * 


Halli.  S38E 
HalH.  St08 
Halli.  SXIIO 
Halli.  S85 

Haiti.  S99 

National   SW54. 
National    NC60 
National   NCI25 
National   NCI73 
Natl.  NC  I83D. 


$75.00 
I  SO.OO 
1 70.00 
125.00 
150.00 
65.00 
80.00 
1 50.00 
135.00 
200.00 


Hamm  H9I29X.$I50.00 
Hamm  HQI40X.  175.00 
Hamm  HQIOO..  160.00 
Hamm  HQllO..  225.00 
Hamm  H9I60..  250.00 
National  NC88.  110.00 
National  NC9e.  135.00 
National  NC188  120.00 
National  NCI 09  145.00 
Natl.  NC240D..    125.00 


If   Your   Receive  r    Is   Not   listed,    Please   Ask   for  Speeiol 

quote. 

TOWARDS  THE  PURCHASE  OF  THE 

NEW  HALLICRAFTERS 
SXIOIA  at  $445.00 


AMATEUR 
NET. 


GRAHAM  RADIO  INC. 

AfVlATEUR  OEPT.    5 

505    MAIN    STREET         •    -      READING,   MASS 

Te].  944-4Q0O  {At6q   Code  617) 


Looking  for  Service? 

Factory  Parts  &  Service  for; 

Amateyr   &   Commercial   transmit^ 
ters  &  receivers 


Test  Equipment 
Power  Supplies 
Hi-Fi 


Marine  Radio 
Citizens  Band 
Stereo 


Antenna  Systems  and  Instailotions 


AMATRONICS,  INC 

(formerly  Eastern  Communications) 

91-46  LEFFERTS  BOULEVARD 

RICHMOND  HfLL  18.  NEW  YORK 

Phone:  Hickory  1-7890 
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Propagation  Charts 


David  A-  Brown   K2IGY 

30  Lambert  Avenue 
Farmlngdafe,   N*  Y» 


For  the  DX  propagation  chart,  I  have  listed 
the  HBF  which  is  the  best  Ham  Band  Fre- 
quency to  be  used  for  the  time  periods  given. 
A  higher  HBF  will  not  work  and  a  lower  HBF 
sometimes  will  work^  but  not  nearly  as  well, 
The  time  is  in  GMT,  not  local  time. 

The  Short  Path  propagation  chart  has  been 
set  up  to  show  what  HBF  to  use  for  coverage 
between  the  48  states.  Alaska  and  Hawaii  are 
covered  in  the  DX  chart*  The  use  of  this  chart 
is  somewhat  different  than  the  DX  chart 
First,  the  time  is  the  local  time  centered  on 
the  mid-point  of  the  path.  Second,  the  distance 
given  in  miles  is  the  Great  Circle  path  distance 
because  of  the  Earth's  curvature.  Here  are  a 
couple  of  examples  of  how  to  use  the  chart 
A,)  To  work  the  path  Boston  to  Miami  (1250 
miles)^  the  local  time  centered  on  the  mid- 
point  of  the  path  is  the  same  in  Boston  as 
in  Miami-  Looking  up  the  HBF's  next  to  the 
1250  mile  listings  will  give  the  HBF  to  use 
and  the  time  periods  given  will  be  the  same 
at  each  end  of  the  circuit  BO    To  work  the 


Vacuum   Variable,    Jennings  type    'U'   50 

+o  250MMFD.   1 5KV.   . _  . , , $5930 

Isolation   Transformer,    1200  Watts, 

UTC-R-76 _ , $24.50 

M77  Manual.  Tube  Tester,  TM-1 1-2627.    $L59 
AN/PRS^3.    Mine   Defector   Manual,   TM- 

5-9540 _ $2 J9( 

TCS    Cable,    Trans.    $3.50,    REC,    $3.00. 

Remote   $4.50  the   set $  1 0,00 

Mounting    FT- 1 54  for   BC-348   Receiver..   $2,59 

THE  PRICES  ABOVE  DEIIVER  THE  MERCHANDISE  TO 
YOUR   DOOR  -   EVERY   tiEM   NEW 

"SATISFACTION  GUARANTEED" 

HI   \ki   A   V       f^  f\       ^^^^   Vemc«   Blvd. 
I    YV    #%    I         ^  \i#   •  Us  Angeles  15,  Colif. 


ALL  BAND  TRAP  ANTENNA ! 


ReduflM  lirtarfnrvnee  ftfid 
NqIs«  vn  AM  Mikei  Sliort 
Wav«  Rtctlvert.  Makis  World 
Wfdt  Receptlfin  Strongvr^ 
Gl«*r«r  on   All   Bandil 


md^^v 

nrt   "r 


For  ALL  Amatetir  Trani- 
mittert.  Guaranteed  for 
600  Watt*  P«M«r  Ur  PU 
Nfit  ir  Link    Olrnct   F»»d, 

LIflht  Neat^  WtailiarprD^f 


Advance  Forecast;  September  1962 

Good:  4-9,  14-26 
Fa?r:  1-3,  10-13.27-28 
Bad:  29-30 


Complete  ti  ihovro  total  lengtti  102  ft.  with  8T  ft.  ef  Tl  o-ttm 
balanced  feedZlne.  Ei- Impact  moldnl  TMOlltllt  trapt.  4Wt.  3  o£^ 
V*x^**  l«ii)>  You  Jutt  tuna  to  dttlred  band  for  b«amlfk«  r** 
HuiU.  Excallent  for  ^LL  world -wldo  ihort-waTa  Tficetian  and 
aoiatRir  tranimttiera.  For  NOVlCB  AND  ALL  CTLAS^  AUA- 
TEUIIS!  NO  EXTRA  TUNERS  OR  aAI>GET8  NKKDED! 
Elimtnatet  5  lepamt^  intefinai  with  ai^ellMit  perform  inra 
ffitaran(ee<i.  Ui«  aa  Invartad  V  r«r  til  btad  W^%f  lalft,  NO 
HATWIRB  HOI'SE  APPEARANCE  I   EAST  IKSTArXATlONf 

80-40*20-15-10    meter    bandi.     Cooipl*ta,  •  .*  .  .*•., $14.99 

40-20-15-10  m«tar  bands.  54 -ft.  ant.   (lieit  for  w-w  twrf)   %%M 

20-15-10  roetar  haodi.   Dual  Trap,   a4-ft.   antanna It.fi 

SEND  ONLY  13.00  (eaali,  efc-,  m^)  and  paj  poatman  bilanea 
COD  plup  povtaffr  ^m  ardfa)  or  land  full  prlca  for  pc^tpald 
dellTery.   Free  Information. 

ATtllflbli*  ofilf  from: 
WFSTERN    RADIO Dent.    A7-!T Keamey>    Nebraska 

path  New  York  to  San  Francisco  (2,600 
miles),  the  local  time  centered  on  the  mid-point 
of  the  path  will  be  1%  hours  later  than  at 
San  Francisco  and  1%  hours  earlier  than  in 
New  York  (the  time  difference  between  New 
York  and  San  Francisco  is  3  hours).  Looking 
up  the  HBF's  next  to  the  2,500  mile  listings 
will  give  the  HBF  to  use.  In  San  Francisco 
subtract  1%  hours  from  the  time  periods  listed 
for  local  time  and  in  New  York  add  1%  hours 
to  the  time  periods  listed  for  local  time- 
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PROPAGATION  CHART 
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New  Products 


Lafayette  has  beaten  tlie  dollar-a-watt  Une 
with  their  new  90  watt  CW  input  Starflite. 
Tunes  80  through  10  meters^  holds  fixe  crys- 
tals (external  VFO  provision),  controlled  car- 
rier modulation,  grid-block  keying,  6146  final, 
$82.75  in  kit  form.  It  even  has  a  built-in  low 
pass  filter  to  keep  tSe  Indians  down.  If  you 
send  for  information  on  this  one  tell  'em  you 
saw  it  in  Fortune  and  we  U  drive  *em  nuts 
trying  to  find  it  there.  Lafayette,  111  Jericho, 
Syosset,  N.Y* 


Hole  in  One 


Webster  Manufacturing,  a  brand  new  ad- 
vertiser (page  31,  write  'em),  has  a  new 
mount  which  requires  only  one  single  Ifjf" 
hole  instead  of  the  usual  four  holes »  This  is 
very  bandy  since  you  can  yank  the  amomit 
when  you  get  ready  to  pawn  off  that  old 
wreck  on  some  unsuspecting  car  dealer  and 
fill  the  hole  with  the  usual  old  broadcast  whip. 

Epsilon  Records  has  just  announced  a  new 
code  record,  ER1003*  The  12"  LP^  wliich  sells 
for  $2.49,  contains  46S  minutes  of  perfect  code 


recorded  at  15  WPM  and  presents  a  sketch 
of  the  life  of  Nikola  Tesla  in  Morse  Code, 
Played  at  SSJS  rpm  it  comes  out  at  15  WPM; 
at  45  rmp  you  hear  it  at  20  WPM  and  at  7k 
rpm  the  code  speed  is  35  WPXL  This  record 
is  an  ideal  wav  to  increase  code  speed  for  it 
not  only  gives  you  perfect  sending,  but  it 
gives  you  exact  code  speeds  to  measure  your 
progress.  See  the  Epsilon  ad  on  page  67  of 
this  issue  and  the  piece  on  page  65  of  the 
August  1961  issue. 

Propagation  Products,  one  of  our  more  re- 
cent advertisers,  piloted  by  W4EXQ,  mentions 
that  he  is  looking  for  tech  manuals  that  may  be 
laying  around  the  shack.  Bill  wants  suri:)lus 
or  commercial  manuals  on  aircraft  or  elec- 
tronics, including  old  Iiaiu  equipment  manuals 
and  back  dated  ham  magazines.  Get  a  bid 
from  Box  242,  Jacksonville,  Florida. 


Quite  a  Handful! 


Jim  Morrissett  brought  one  of  the  Topaz 
converters  back  widi  him  when  he  reported 
for  managing  editor  duty  while  I  was  off  sell- 
ing subscriptions  in  Europe.  Somehow  you 
don't  really  get  the  idea  of  the  compactness 
of  til  is  unit  until  you  are  holding  one  in  your 
hand*  Tve  read  the  Topaz  ads,  of  course,  and 
even  noted  the  dimensions  they  list,  but  still 
the  actual  converter  was  a  surprise.  250  watts 
in  that  tiny  package!  (4''  x  43%^^  x  6''^  approx.). 

Topaz  has  models  designed  for  most  of  the 
commercial  transceivers  and  transmitters  that 
you  might  consider  using  in  your  car*  They 
particularly  liave  specific  models  for  the  Swan 
Trimsceiver  and  the  Collins  KWM  units.  The 
outputs  are  a\  uilable  in  the  various  units  from 
600  to  800  volts  for  the  high  voltage  and 
around  300  volts  for  the  medium  voltage,  plus 
a  bias  output.  Even  the  turn-on  relay  is  built 
into  most  models,  sparing  your  transceiver 
the  high  currents  invtilved  and  cutting  down 
the  heavy  cabling. 

By  keeping  the  power  supply  floating  they 
have  surmounted  the  usual  prol^lem  of  positive 
or  negative  grounding.  Most  of  tlie  models 
are  for  12  volt  systems,  however,  tliey  have 
just  recently  come  out  with  the  first  commer- 
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dally  available  transistorized  supply  giving 
250  watts  of  output  with  6  volts  input.  This 
provides  me  with  an  answer  to  the  chaps  who 
write  in  with  a  tear  in  their  voice,  wanting 
to  know  vvluit  they  can  do  in  the  way  of 
mobile  gear  to  put  in  their  Volkswagen  or 
Porsches,  six  volt  cars.  Topaz  has  sL\  different 
six  volt  models  available  and  they  will  handle 
most  of  the  commercial  transceivers  and  rigs. 
Drop  a  line  to  Topaz  and  get  their  detailed 
specs.  3802  Houston  Street,  San  Diego  10, 
Cahforiiia^  Tell  'em  Wavne  sent  vou. 


Crank-Up 


Rohn  has  announced  the  availability  of  their 
#6  tower  in  a  crank-up  model  in  heights  from 
18  to  54  ftet.  It  wouldn't  hurt  for  you  to  drop 
them  a  note  and  find  out  more  about  this, 
Rohn,  Box  2000,  Peoria,  Illinois,  TeU  *em  you 
read  about  It, 
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K8LFI      has     come      up 

with  a  booklet  oo 
^  SimpUfied  Moth  fof 
the  Hamshock"  that 
you  mustn't  miss.  This 
booklet  presents  the 
simplest  and  most  un- 
derstandable explana- 
tion of  the  math  that 
we  need  for  ham  radio 
work  that  we  have 
ever  seen-  It  covers 
with  utter  stmplidty 
Ohm's  Low,  squares, 
roots,  powers,  frequen- 
cy VS  meters,  l/G, 
logs,  etc.  It  even  in- 
troduces you  to  the 
&Hde  rule.  This  will  be 
one  of  the  best  in- 
vestments youVe  ever 
mode.  50^f 
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This  little  twelve  page  book- 
let will  be  ^n  interesting 
addition  to  your  library.  It 
will  not  only  give  you  quite 
a  rounded  body  of  informa- 
tion obout  afl  sorts  of  coils, 
but  is  o  fine  thing  to  whip 
out  and  show  sonfieone  who 
Is  interested  In  learning 
about  radio.  MarvelousTy 
written  by  Russ  Summerville 
K8BYN;  it  IS  also  well  Il- 
lustrated. It  covers  oil  types 
of  coils  ond  discusses  their 
resistance,  inductance,  re- 
octance,  Q,  and  distributed 
capacitance*  only  50 (? 


TEST  EQUIPMENT 


TUBE    CHECK  ER-^Hickok    GOO.    Dyn.    mutual    coml.  ...... 

RCA    W7-fl0-A    Automatic    tube    checker ._., ,, 

TUBE    CHECKER— Precise     -116    or    =ty\\ __ 

FREQ.    METER— B.C.    221    or    LW,    with   tal,    licrok 

FREQ.    METERS— as    above    but    with    110    V,    AX 

FREa.    METER— Nftvy    LM    ti^pe.    less    eal.    book ,.,,.. 

KNIGHT   V.T.V.M. — bas  autt»malic   5«lf   seeking   range   scale 

SCOPES— Dumofit    # 24 f— $75,00 ;    #224-A— S50-00;    #20S— 

SCOPES— W.E*  T&-34A  or    #80^143.00.   Hcatli   5" ., 

BROWNING    LABS.,    0N*5,    S    tneh    Oseiilosynclirflscfiiie 

SIGNAL  ^EN.— AM-FM.    lOO   K,C.-I20   M-C.  Triul&tt   #3433 
SIG.    G£N.— Hickok    #  IB3X.    AIVI-FM.    100    K.C.^IIO    MX,.. 

SIG.  GEN.— Eico   if 315,  ?5   KX.-i50   M.C.   ..*»...,,.. 

SIG,    GEN.— Ferris     Srl8B— $3!^.00,     Ferris    ^  lO-S 

SWEEP    CALIBRATOR— Brcufning    Labs.     GL-22A    ..,  ..,„ 
W.£.    AUDIO    OSC— I9*C.  SPC  or  TS.SS7A    U   20  cyci^  to 

SCOPE — Tektrertfx  type  SI2,   5  Ineh.. p.*..,. 

Q    METERS — Models    160- A    and    170- A    *,, *.. 

GENERAL    RADIO —  =  700-A,    50   ey.— 5    MX 

G.R.    -  P-522A   S1G.   GEN.*   250-1000    MX 

SIG,    GEN.— Mi^astircnieflts    ^75.   50--IOO   MX, _...,,, 

HEWLETT-PACKARD — ^520A.   bifh  speed  decade  scaler.. 
DUMONT    215    Low    Fren.    Linear  Time    Base   Generator.... 

ESTERLINE-ANGUS   Reeorrfers    .*..,*.., 

G.R.   916-A    Radio    Freauemcy   Bridfo    ,,,* 

G.    R»   Seuntf   Level    Meter  753- B , 


$75.00 
125.00 

65.00 
55.00 
69,00 
29,00 

1 25.00 
65.00 

24.00 
95.00 
6&.00 
65,00 
35.00 
2§.00 
50,00 

49,00 

225.00 
175.00 
125.00 
150.00 

125.00 

150.00 

65.00 

95.00 

150.00 

§5.Q0 


TRANSMITTERS   ft   RECEIVERS 


Hammerlund     HQ-140,.. 

Heath   DX-HH) = ., 

Sofi^  SRT-120  &  VFOt 
Giebe  Chief  DeLuxe^««. 
RSM  er  RBS  Ree.  1 15  v< 
Hallicrafter^  5*85  Rec.. 
Vikingi  Atfventurer  ,*..« 
Heath     DX-40    ......,, 

S'27.    AM    and    FM 

super  Pro  794B,    115   V. 

Viking     Mnbile     XttiHts. 
Globtii   Scfitji   GdO........ 

ARC-t    and    ARC-4 


$160.00 

145.00 

75.00 

50.00 
59.00 

ao.oo 

35.00 

55.00 
75.00 
.  145.00 
85.00 
65.00 
50.00 
24.00 


Ji^tmson     Viktrvg     II..... 

D  Ek.  W     31,'U  "^     4..-.  *.*!■■ 

Hammerlund     H.d*     129. 
E ( CO     720     a.*, ■«■•*#*  p- 
Hankfey- Wells    R-G     Re«^ 
Collins  51 J    .......-.'■* 

Johnson    Vikiof     I. .... . 

StJper    pro.    779.     115    V, 

&-I08,     ,S4-34     M.C 

GiDbe    Chief    BOA 

Gonset   G-ilp   CB,   r»w.. 
HRO   and  4  eoits. . . 


VIKING    CHalienger,    faetory   wired.    Hke    new 

ELM  AC    PMR-8.    AF-67  and    M    1070   supply 

res    XMITTER,    Receiver    and    \t    V.    supply 

GGNSETT    Commufst cat] on    Monitor.     132*152    M.C 
HARVEY    WELLS    Bandmaster    Deluxe,    less    2   mtr 
APRf'l     Receiver   with    3    toils.    .............. . 

ELOICO    SSB    500   wmtt   amp..    80   ttiru    tO. 

COLLINS    Mechanical    Filter*    type    F-455    D-3li    new... 


MISCELLAN 


«'  -*    ■    1'    m 


4  >*   «   *    V   #    <t 


*■>«** 


'#1       4i      *!      «       # 


O.F.    Receiver.    OAE-I    anct    lo^p, ,,,.......« » «. 

VARIACS — 5  amti. — $0.95.    10  amp. — SI 4.05,    la   amp..... 

TBS    Transmitter,     ItlO    W,.    60-80    ftfl.C— 6    Mtr 

CODE    KEYER    TG-34A,    teaches    c«de. . 

RCA    AVT-I5A,   AVT-IIJA,    80   Mtr,   Xmttter.. 


M  55.00 

199.00 

I3Q.00 

65.00 

79.00 

a75.0O 

95.00 

35.00 

95.00 

79.00 

#9.00 

49.00 

69.00 

05.00 

$95.00 
235.00 
75.00 
79.00 
49.00 
75.00 
195.00 
^.OO 


.*.*4»*«l- 
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$35.00 
24.00 
35.00 
24.00 
18,00 


Prices    ore  based   on   fair   relative   values.    Avoid   delay   —  enclose   sirfficient   postage   —  excess 

F.O.fl.    Hempsteod   -   25%   with   C.O.D.   Orders   ~   WE    BUY    AND   TRADE 


will    be   refyrned. 


ALGERA 


il« 


ELECTRONICS  CO 


Phono  IV.  9-0B08 


37  GREENWICH  ST..  HEMPSTEAD.  N.  Y. 


SEPTEMBER  r9fr2 


63 


Fu 


Break 


Georg©  Thurston  W4MLE 
3407    Prock    Drive 
Tflllahasseei  Florida 


<fCO  who  needs  full  break4n?  I  never  handle 


s 


traffic/' 

So  OK.  You  work  DX?  Rag  chew?  Don't  like 
QRM?  Read  on.  If  you  use  CW  at  all,  full 
break-in  is  like  the  automatic  transmission  on 
a  car.  You  can  get  along  without  it>  but  there's 
nothing  like  it. 

Full  break-in  is  any  system  which  will  let 
you  hear  during  brief  pauses  in  your  sending. 
It  speeds  your  operating  immensely.  There  are 
no  switches  to  throw  to  go  from  send  to  re- 
ceive* Hit  the  key — you're  on.  Let  go — you're 
listening. 


DX?  You  can  hear  other  stations  calling  the 
boy  you^re  after.  Time  it  right,  and  youj  call 
will  be  the  last  one,  and  in  the  clear. 

Rag  chewing?  You  can  hear  that  South 
American  phone  when  he  clobbers  your  fre- 
quency— and  just  stop  sending  until  he  drifts 
down  the  band  a  little.  And  the  guy  on  the 
other  end  can  stop  you  to  teD  you  he's  on  the 
land-line,  so  *^pse  QRX/' 

Contests?  Work  'em  and  log  'em.  No  switches 
to  throw. 

"Yeah,  but  what  about  all  that  racket  in  the 
phones — the  clicks,  squawks,  grunts^  blaats  and 
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Screeches?  And  besides,  I  don*t  like  having  to 
tune  in  my  own  signal  all  the  time  to  moni- 
tor," 

Relax.  All  that's  solved-  It  takes  one  tube, 
one  relay,  a  neon  lamp  and  three  diodes, 

Here*s  how  it  works. 

Audio  Grid  Block  Keying 

You  just  key  the  receiver.  The  audio  part 
of  the  receiver,  to  be  exact,  so  you  don't  hear 
all  that  racket.  And  feed  in  a  "sidetone''  to 
monitor  your  own  keying. 

That's  all  there  is  to  it. 

The  keying  is  elickless,  thumpless,  sqnawk- 
less  and  so  fast  that  a  strong  station  can 
**break"  through  a  string  of  dots  at  25  Wpm. 

The  diagram  shows  how  this  is  accomplished. 

This  is  not  a  blow-by-blow  construction  arti- 
cle. Nothing  is  criticaL  It  can  be  built  on  any 
convenient  chassis,  in  any  convenient  nook  or 
cranny.  It  can  have  its  own  power  supply  or 
can  steal  power  from  existing  equipment. 

Changes  required  in  your  receiver  are  very 
minor  and  you  can  avoid  them  completely^  if 
you  want  to  build  an  additional  small  ampli- 
fier. No  changes  at  all  are  made  in  the  trans- 
mitter^ assuming  that  you*re  already  keying 
the  oscillator  (or  mixer  of  a  heterodyne  rig). 

Power  requirements  are  small.  Filament 
voltage  for  one  tube,  150  volts  positive  at  20 
ma  and  150  volts  negative  at  5  ma. 

Cost?  Nil,  if  you  have  a  good  junk  box. 
Maybe  $15  if  you  buy  parts  new  and  steal 
voltages  from  existing  equipment. 

How  It  Works 

With  the  key  open,  V4  is  cut  off  by  blocking 
bias,  no  plate  current  flows  and  the  relay  re- 
mains open — ^resting.  One  pair  of  contacts  of 
the  DPDT  relay  short  the  grid  resistors  for 
V2  to  ground  and  the  stage  operates  as  an 
ordinary  audio  amplifier. 

The  other  pair  of  relay  contacts  shorts  the 
grid  of  VI  to  ground,  preventing  it  from  feed- 
ing any  side  tone  to  the  audio  output  stage. 

When  the  key  closes,  plate  current  through 
V4  causes  the  relay  to  pull  in.  This  removes 
both  the  short  circuits. 

A  hundred  and  fifty  volts  negative  bias  cuts 
off  V2,  so  that  it  won't  pass  any  of  the  audio 
arriving  fom  the  receiver's  demodulator  ('^sec- 
ond detector"  if  you  like).  At  the  same  time, 
VI  is  permitted  to  amplify  the  audio  output  of 
the  little  NE2  relaxation  oscillator.  And  the 
output  of  VI  is  fed  to  the  grid  of  the  receiv- 
er's audio  output  stage,  which  has  not  been 
affected  by  the  blocking  bias. 

Thus,  almost  instantaneously,  the  receiver 
*%oes  dead"  and  the  sidetone  pops  up  in  the 
speaker,  or  phones.  When  the  key  goes  up, 
the  reverse  happens. 

The  Relay 
If  you  have  a  DPDT  relay  in  your  electronic 
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WALKIE-TALKIE  RADIOPHONES 


FROM 


$59.98      ^ 


Dept.   H-9 


Send   Tor  FREE  literature  on   the  com- 
plete 11  n  e  of  VAN  G  UAE  D  ra  d  l  ophonea , 

for  industry.  Civil  Defense,  CAP, 
Citizens  and  Amateur  bands.  Made  in 
thi»  U.S.A.  and  guaranteed  5  years, 

VANGUARD  ELECTRONIC  LABS. 
190-43  99th   Avft..    Hall  is   23.    K.    Y, 


HamKerchiefs 

For  the  Ham-OM-YL-XYL   Personalized 

with  His  or  Her  Station  Call  Sign-* 
Free  Brochure     the  Linen  Closet  • 

1 9 106   UVERNOiS     •     OEFRO/T  21,  MICH, 
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HARDWARE    ASSORTMENT 

1000  pieces  includfng  nuts,  bolts,  washers,  grommeis, 
springs,  clamps,  eyelets,  lugs,  spocers,  etc.,  in  mfscellane' 
ous  srzes  which  are  so  handy  when  needed.  In  handy 
pfastic   box*    Prepaid   anywhere    in    U,    5.    No     d!l     CA 

'^Les"   Catitn  W9GAI 

DELTA  DISTRIBUTING    2357  York  St.,  Blue  Island,  IJI, 


SATURN  6 


the  original 

HALO 

Saturn  6  Antenna  on[y,$l  1.95 

Saturn  6  plus  mast  & 

bumper  mount $16.95 

HI-PAR  Products  Co. 

FITCHBURG,  MASSACHUSETTS 


EIMAC  4X1 50A/401 0  SOCKETS 

2  sockets  in  silver  plated  chassis,  4^"  x  8'/t*'  x  2", 
with  circuitry  for  screen  &  cathode  Installed-  Re- 
moved from  equipment,  excellent  condx,  6  pounds. 
$  1 0.00. 

Sockets  for  8298,  832 A,  ceramic.  60^,  4  for  $2,00, 

Pi-networfe  loading  capacitors,  5-sections,  2000  mmf. 
max.  total.  6"  long,  Vg"  shaft.  Advertised  elsewhere 
at  $4.95,  our  price  $2,00  New.  4  lbs. 

Flexible  coupling  for  cap.  above,  %"  to  1/^",  35^. 

JEFF-TRONICS 


4791    MEMPHIS  AVE, 


CLEVELAND  9,  OHIO 
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keyer,  you  can  eliminate  V4  and  the  relay  alto- 
gether and  use  the  keyer  relay  contacts  to  do 
the  job.  Most  keyers,  unfortunately,  have  a 
SPDT  relay.  And  if  you  use  a  bug  or  hand- 
key,  you  will  need  some  means  of  operating 
the  keying  relay.  This  is  about  the  simplest 
way  to  do  It, 

Sidefone  Generator 

Any  kind  of  audio  oscillator  device  may  be 
used.  All  NE2  was  chosen  because  it  can  work 
from  voltage  of  either  polarity,  it  is  cheap, 
small,  effective  and  requires  no  filament  supply. 

It  will  be  necessary  to  fiddle  with  values  of 
C2j  R2  and  R6  to  get  the  audio  pitch  you  like* 
E2  permits  varying  the  pitch  from  the  front 
paneL  The  bigger  the  resistance  of  R2  com- 
pared to  R6,  the  greater  range  of  pitch  control 
you'll  have.  Different  values  will  be  required 
for  different  voltages.  The  values  shown  are 
about  right  to  start  experimenting  with^  for 
a  voltage  of  about  150. 

R3  permits  controlling  the  volume  of  the 
sidetone  from  the  front  panel,  Sidetone  level 
in  the  speaker  or  phones  is  completely  inde- 
pendent of  the  setting  of  the  receiver  volume 
control.  It  is  determined  solely  by  the  setting 

of  R3, 

At  the  author's  station,  the  whole  unit  is 
built  into  a  home  brew  W9T0  keyer  chassis. 
The  keyer  already  supplies  all  the  necessary 
voltages,  sidetone  generator  and  amplifier. 

Unfortunately,  the  TO  keyer  normally  uses 
a  SPDT  relay,  and  this  had  to  be  changed  to 
a  DPDT  unit 

It  might  be  possible  to  use  the  circuit  shown 
in  Fig,  2  to  use  the  SPDT  relay  in  a  TO  keyer, 
for  transmitters  using  grid-block  keying, 
Transmitter  bias  is  used  to  block  the  grid  of 
the  sidetone  amplifier,  I  have  not  tried  this 
approach^  but  it  should  work  nicely. 

Receiver  Modifications 

The  only  changes  in  the  receiver  are  indi- 
cated by  the  broken-line  box  in  the  diagram. 

You  don't  want  dc  bias  voltages  on  your 
receiver  volume  control.  It  makes  for  noisy 
operation.  So  you  isolate  the  arm  of  the  pot 
with  a  blocking  capacitor.  Bias  is  fed  to  the 
grid  through  the  2M  resistor  shown-  Exact 
value  is  not  critical  but  should  be  approximate- 
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ly  3  or  4  times  the  value  of  the  audio  pot,  be- 
cause it  is  in  parallel  with  it  for  audio.  Too 
low  a  value  would  reduce  the  effective  resist- 
ance of  the  pot, 

Sidetone  is  fed  to  the  output  stage  through 
a  shielded  wire  connected  directly  to  the  grid, 
R4  may  be  mounted  in  the  break-in  unit.  Its 
value  should  not  be  too  high  in  proportion 
to  the  value  of  the  V3  grid  resistor,  since  the 
two  in  series  form  a  voltage  divider  for  the 
sidetone  audio  voltage,  wnth  the  grid  tapped 
dowTi  on  it*  High  values  of  R4  will  result  in 
low  sidetone  levels-  E4  may  not  even  be  stinct- 
ly  necessary  but  it  probably  helps  keep  down 
injection  of  tube  noise  and  hum  from  VI. 

K  you  don't  want  to  tear  in  and  modify  that 
new  $1200  Super  Gizmo  receiver,  you  don't  need 
to.  Just  build  a  simple  two-tube  audio  ampli- 
fier and  feed  it  from  the  receiver  headphone 
jack.  Then  key  the  grid  and  feed  the  audio 
tone  to  the  outboard  amplifier. 

Key  Shaping 

Without  some  kind  of  key  shaping,  the 
rapid  make-break  of  the  blocking  bias  on  the 
audio  grid  could  produce  clicks.  We  don*t  want 

these. 

The  solution  is  key  character  shaping  with 
an  RC  network,  (Or  the  use  of  an  audio  peak 
clipper  in  the  following  stage.) 

This  is  the  function  of  R7,  the  1N34,  CI  and 
Rl.  When  the  key  goes  down,  bias  is  applied 
to  the  grid  through  Rl  and  R7  in  series.  But  it 
must  charge  CI  first.  The  higher  the  combined 
resistance  of  R7  and  Rl,  and  the  larger  the 
capacity  of  CI,  the  longer  it  takes  the  bias  to 
reach  the  value  required  to  cut  off  the  tube- 

If  it  reaches  this  value  too  quickly,  a  click 
results*  If  it  reaches  this  value  too  slowly,  a 
click  or  squawk  results,  because  the  transmit- 
ter may  come  on  before  the  tube  cuts  off. 

Because  of  the  polarity  of  the  1N34,  its  for- 
hvard  resiBtance  (very  low)  shunts  R7,  So  the 
charging  time  is  determined  almost  entirely  by 
Rl  and  CI.  Charge  time  should  be  made  as 
short  as  possible  without  producing  clicks  on 
the  "make." 

When  the  key  is  lifted,  CI  discharges  to 
ground  through  R7-  But  this  time,  the  high 
back  resistance  of  the  diode  shunts  R7  and  the 
effective  value  is  approximately  that  of  R7, 
so  CI  discbarges  slower  than  it  charged,  for 
high  values  of  R7,  and  faster  than  it  charged 
for  low  values  of  R7.  If  the  resistance  of  R7 
is  zero,  discharge  is  virtually  instantaneous. 
This  could  produce  a  click.  If  discharge  is 
too  slow,  the  receiver  won't  "open  up"  quickly 
between  letters. 

It  is  not  possible  to  give  exact  values  for 
R7,  Rl  or  CI.  They  will  be  different  for  each 
audio  tube  which  may  be  keyed,  and  they  will 
be  different  for  different  values  of  bias  voltage. 

In  general,  they  should  be  adjusted  to  give 
the  fastest  keying  possible  without  elicit.  The 
value  of  Rl  must  be  kept  above  500K  because 
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when  the  key  is  up^  Rl  shunts  the  bias  supply 
as  a  bleeder.  Too  low  a  value  will  overload  the 
supply  or  overheat  the  resistor. 

Receiver  Front  End   Protection 

A  TR  switch  will  work  fine  to  keep  damag- 
ing- amounts  of  if  out  of  the  receiver's  front 
end.  I  use  a  separate  receiving  antenna,  how- 
ever, and  I  protect  the  receiver  with  a  pair  of 
lN34's  connected  back  to  back,  across  the  an- 
tenna terminals-  Transmitter  input^ — up  to  1 
KW. 

At  very  low  voltages,  the  lN34's  have  very 
high  resistance,  both  in  the  forward  and  back 
directions.  They  have  no  effect  on  receiver 
performance. 

When  high  rf  voltages  are  present  from 
the  transmitter,  however,  they  conduct  heav- 
ily and  the  receiver  behaves  as  tbough  the 
antenna  terminals  were  shorted  together.  Sim- 
ple, but  effective- 
Many  hams  use  an  NE2  or  NEl  across  the 
antenna  terminals  for  the  same  purpose* 

Comments 

Like  every  construction  project,  no  matter 
how  simple,  this  one  has  three  phases: 

(1)  putting  it  together 

(2)  figuring  out  why  it  doesn't  work 

(3)  Getting  it  to  work  right- 
It's  a  I'eal  pleasure  to  be  able  to  tell  the  guy 

on  the  other  end  *'QSK  HR  OM/'  ,  ,  .  W4MLE 

FSK  a  9mc  Osc. 

Here  is  a  circuit  developed  lor  Irequency 
shift  keying  a  9  mc  Crystal  Oscillator, 

The  output  of  this  oscillator  feeding  into  a 
9  mc  SSB  rig  replacing  the  output  of  tlie  9  mc 
SSB  Generator  will  give  the  850  cycle  shift 
required  for  RTTY. 

Closing  of  the  contacts  produces  the  higher 
tone,  the  lower  tone  being  set  by  adjusting  tlie 
2-25  mmfd  coMdenser.  The  frequency  shift 
will  remain  the  same  on  all  bands. 
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The  Frequency  Response  Argument 


A  New  Approach 


THERE  are  i^robably  as  many  opinions 
among  phone  operators  as  to  the  'l3est" 
frequency  response  for  a  transmitter  as  there 
are  phone  operators.  Those  who  bought  their 
equipment  could  eai'e  less,  but  die  fellows 
who  roll  their  own  are  sometimes  highly  con- 
cernedj  since  they  have  the  power  to  alter  com- 
ponents to  achieve  better  results— embarrass- 
ingly enough  sometimes  better  than  that 
pretty  store-bought  tiling, 

There  are  books  by  the  boxful  telling  how 
to  adjust  your  equipment  for  the  most  potent- 
sounding  signal  And  the  best  of  these  were 
written  by  fellows  who  did  the  testing  under 
the  most  favorable  possible  conditions  with 
some  of  the  world's  finest  test  equipment. 

That's  where  the  rub  comes  in— they  didn't 
rim  their  signals  through  a  transmitter  and 
receiver.  And  that  is  a  highly  important  step, 
chiefly  because  of  tlie  limited  amoimt  of  audio 
power  that  the  transmitter  can  handle.  When 
these  boys  did  their  testing  they  did  it  with 
signal  sources  feeding  amplifiers  that  could 
very  easily  drive  the  headphones  that  the 
listeners  wore*  Altliough  some  electrical  noise 
may  have  been  added  to  the  signal,  every- 
thing was  kept  very  linear.  This  is  very  fine 
for  the  lab,  but  when  it  comes  to  testing  a 
new-found  frequency  response  curve  over  the 
air,  that  signal  is  definitely  going  to  run 
through  a  transmitter  with  limited  modulation 
capabilities  and  a  receiver  with  a  very  definite 
effect  on  the  signal. 


o 
o 


d 


o 
o 

in 


o 
o 
o 


o 
o 


o 
o 
o 

in 


O 
O 
O 


FIG    I 


James  L  Tonne  W5SUC 

So  here  we  go— at  complete  odds  wdth  the 

'^authorities/' 

Ye  writer  has  built  and  ox^erated  a  number 
of  amateur  band  tiansmitterSj  most  of  them 
using  modulation  teclmiques  of  high  quality. 
Usually  plate  amplitude  modulation  was  used, 
sometimes  efficiency  (screen  grid)  modulation 
was  employed.  In  each  case,  tihe  optimum 
frequency  response  to  transmit  was  radically 
different  from  that  which  it  is  commonly  sup- 
posed is  best*  By  the  way^  don't  laugh  at 
'*high  quality"  being  used  in  the  same  para- 
graph as  screen  modulation,  KFI  in  Los  An- 
geles, WOAI  in  San  Antonio,  WCKY  in  Cin- 
cinnati and  KDKA  in  Pittsburgh  all  use  screen 
modulation.  Distortion?  In  the  vicinity  of  1%. 

Frequency  Response 

Let  us  suppose  that  conditions  over  the 
communications  path  are  more  or  less  ideal;, 
and  that  a  good  signal  to  noise  ratio  exists, 
say  in  excess  of  15  or  20  db»  The  receiving 
operator  will  doubtless  open  up  the  bandwidth 
of  his  receiver  in  order  to  let  more  of  the 
ingh  frequency  components  come  through. 
He  will  do  this  until  the  signal  to  noise  ratio 
of  the  signal  as  received  begins  to  decline. 
Seldom  will  the  receiver  be  allowed  to  receive 
components  beyond  4000  cps. 

It  has  been  found  by  the  writer  that  the 
high  frequencies  do  contribute  considerable 
Lntelligencej  but  that  components  above  4000 
cps  are  to  be  considered  secondary  in  im- 
portance, rather  than  above  3000  cps  as  com- 
monly published.  To  be  etliical  it  is  advisable 
to  cut  off  components  that  will  definitely  fall 
outside  the  passband  of  the  receiver  at  the 
receiving  end* 

Reducing  the  frequency  response  on  the  low 
end  will  increase  inteUigibihty  of  the  signal, 
since  the  low  end  of  the  speech  range  has  the 
highest  amount  of  power,  and  this  range  addi- 
tionally contributes  less  to  the  signal  intelli- 
gibility for  the  amount  of  power  it  contains 
than  the  high  end.  But  cutting  out  the  low 
frequencies  entirely  is  not  proper,  as  can  be 
shown. 
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If  the  goal  of  this  deliberate  alteration  of 
the  frequency  response  is  to  make  all  frequen- 
cies have  about  the  same  amplitude,  then  the 
proper  thing  to  do  is  to  install  an  equahzer 
which  mirrors  the  speech  distribution.  Such 
an  equalizer  can  be  fabricated  quite  simply 
by  using  a  high  frequency  boost  of  about  12 
db/octave  above  1000  cps.  The  boost  should 
cease  at  about  3000  or  3500  cps.  Such  a 
scheme  will  produce  much  better  results  than 
cutting  out  the  lows,  and  the  two  results  will 
sound  qLiite  different-  Boosting  the  highs  is 
considerably  easier  to  listen  to,  especially  un- 
der adverse  conditions. 

Such  a  frequency  response^  flat  on  the  low 
end  and  rising  on  the  high  end^  is  to  be  liiglily 
recommended. 

Suppose  now  that  instead  of  boosting  the 
highs  we  cut  the  lows.  Suppose  further  that 
we  cut  everything  below  800  cps,  as  has  actu- 
ally been  proposed.  The  audio  level  of  the 
signal  as  received  is  now  critically  dependent 
on  the  bandwidth  of  the  receiver  at  the  re- 
ceiving station.  If  the  receiver  is  quite  wide, 
sufficiently  so  to  capture  all  of  the  sidebands, 
then  the  signal  to  noise  ratio  will  be  poor  be- 
cause of  the  interference  and  noise  that  prob- 
ably will  be  on  the  channeL  But  if  the  band- 
width is  reduced,  the  modulation  percentage 
of  the  signal  as  detected  is  cut  down.  It  is 
this  very  same  reduction  of  modulation  per- 
centage by  the  if  strip  that  causes  so  much 
trouble  with  osciUoscopic  modulation  checks 
by  the  receiving  operator.  He  will  consistently 
give  out  low  modulation  percentage  reports 
which  will  disagree  with  the  transmitter  op- 
erator. And  yet  both  are  correct— if  you  re- 
member that  the  receiver  will  actually  reduce 
the  high-frequency  modulation  percentage  as 
received.  Indeed,  if  everything  below  800  cps 
is  removed  at  the  transmitter  and  all  above 
800  cps  is  removed  at  the  receiver  through 
the  if  selectivity^  then  there  will  be  nothings 
but  nothing  coming  out  of  the  receiver's  loud- 
speaker. Nothings  that  is,  but  noise.  For  it  has 
been  proposed  that  such  an  extreme  cut  of  the 
low  frequencies  as  transmitted  be  used  under 
extreme  circumstances.  And  under  extreme 
circumstances  the  receiving  operator  will  no 
doubt  sharpen  his  selectivity.  Hence  little  of 
the  modulation  will  be  detected, 

Whereas  if  some  of  the  low  end  is  left  in- 
tact  J  albeit  reduced,  then  the  receiver  would 
have  something  left  with  wliich  to  play  re- 
gardless of  the  amount  of  selectivity  used. 

Distortion 

In  practice  it  is  founds  provided  that  the 
modulation  system  is  nearly  distdrtionless,  that 
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the  low  end  should  be  presented  as  carefully 
as  possible.  To  make  up  for  the  losses  in  the 
rest  of  the  system^  it  might  be  advised  to 
actually  raise  the  response  on  the  low  end, 
particularly  if  a  carbon  microphone  is  to  be 
usvd.  This  must  be  done  very  carefully.  Dis- 
tortion must  be  kept  to  a  low  level,  preferably 
at  the  vanishing  point.  The  degree  of  distor- 
tion that  is  allowulilc  depends  chiefly  on  two 
things:  the  amount  of  reduction  in  intelligibil* 
ity  that  results  from  a  kigh  degree  of  audio 
nonlinearrty  (distortion),  and  secondly  the 
increase  in  bandwidth  that  results  from  dis- 
torting the  audio  signal. 

If  the  high  frequencies  are  distorted,  as  for 
example  if  a  3000  cps  signal  developed  some 
3rd  and  5th  harmonic  distortion,  the  intelli- 
gibility would  not  suffer  in  the  least.  That's 
because  9000  and  15000  cps  signals  will  not 
be  passed  by  any  modern  day  receiver*  The 
fact  that  remains  is  that  the  signal  as  trans- 
mitted will  be  broadj  even  if  overmodulation 
does  not  occur. 

If  such  a  high  frequency  distortion  occurs, 
the  only  way  that  these  components  can  be 
detected  is  by  tuning  off  to  the  side  of  the 
signal.  Their  presence  will  be  most  obvious. 
The  signal  will  have  the  so-called  ^Tiairy**  side- 
bands. 

If  the  low  frequencies  are  distorted,  tills 
is  the  cause  of  some  very  irritating  intermodu- 
lation  trouliles.  Unfortunately^  the  low  fre- 
quencies are  most  difficult  to  keep  distortion- 
free  if  economy  enters  into  the  picture  at  all 
Large  amounts  of  iron  are  required  in  the 
modulator  and  the  power  supply  must  be  cap- 
able of  handling  the  low  frequency  compo- 
nents. If  the  low  frequencies  are  distorted, 
then  the  high  frequency  components  "riding 
on  top  of  these  signals  will  be  distorted  too— 
sometimes  to  the  point  of  non-intelligibihty. 

A  distortion  figure  of  50  db  down  would  be 
gladly  accepted  by  most  broadcast  stations, 
whose  t>T^ical  distortion  at  100!S  modulation 
might  run  from  I  to  3^-  So  if  you  can  make 


your  signal  sound  of  BC  quality,  then  you  are 
on  the  right  track  as  far  as  distortion  is  con- 
cerned. 

Circuifry 

Of  probable  interest  is  the  frequency  re- 
sponse cur\^e  of  tlie  newer  telephone  sets— the 
Type  500.  See  Fig.  L 

Methods  used  to  boost  the  high  frequencies 
are  very  simple.  If  the  speech  amplifier  has  a 
little  gain  to  spare,  merely  remove  one  of  the 
cathode  byjiass  capacitors  and  replace  it  with 
a  smaller  value— typical  values  nm  from  ,025 
to  .1  mfd,  depending  on  the  value  of  the 
cathode  resistor.  Do  this  for  2  or  3  stages  and 
you  have  it  made.  Or  you  can  use  a  simple 
voltage  di\ider  with  a  small  capacitor  to  shunt 
the  highs  around  it,  as  in  Fig*  3.  If  any  of 
the  low  level  stages  have  a  capacitor  from 
some  point  to  ground  other  than  cathode  or 
screen,  remove  that  capacitor  as  it  is  reducing 
the  high  frequency  response. 

If  you  want  to  increase  the  lows,  remember 
two  very  important  things:  first  youll  prob- 
ably raise  your  hum  level,  and  secondly  the 
modulator  must  be  clean  as  a  whistle  in  order 
to  handle  the  lows  without  distortion.  If  you 
can  borrow  distortion  checking  equipment,  by 
all  means  do  so. 

In  Summary 
Don't  cut  out  the  low  end  entirelv.   It  is 


70 


73  MAGAZINE 


best  to  boost  the  liigns  instead.  But  trequen* 
cies  above  3000  cps  are  not  too  important, 
and  those  above  4000  need  not  be  transmitlod 
at  alL 

If  the  audio  system  has  poor  low  frequency 
response,  malce  tip  for  that  and  get  the  o\  erall 
response  flat  on  tlie  low  end*  Tlien,  if  the  re- 
ceiving operator  uses  considerable  selectivity, 
your  modulation  will  still  hold  up. 

Keep  distortion  at  tiie  vanishing  point-  Op- 
erate the  transmitter  conservatively.  This  will 
make  yoiu"  signal  cleaner,  wliich  makes  for 
higher  intelligibility  and  also  uses  less  spec- 
trum. 

Just  because  the  other  guy  has  a  miserable 
signal  is  no  reason  for  the  rest  to  follow  suit, 

,  ,  .  W5SUC 

(How*s  my  What?  from    page   31) 

ments  are  at  each  others  throats.  And  while 
the  diplomats  in  what  may  be  a  generic  twi- 
light grope  for  omens  in  their  chicken  entrails, 
what  messages  do  we  send  around  the  world? 
RST.  QSL,  CUL, 

Gemiane  to  all  this  moaning  IVe  been  doing 
about  taking  up  the  slack  in  the  bonds  of  man* 
kind  is  an  uncomfortably  illustrative  personal 
experience*   In  June  of   1941    I   was   sloping 
around    the    deck    of    a    freighter    docked    at 
Shanghai.  Classy  Japanese  destroyers  were  hot- 
rodding  in  the  river  and  Imperial  Marines  willi 
0xed  bayonets  patrolled  the  miserable  sheets 
while  I  enjoyed  the  Chinese  summer  sun,  A 
blonde  youth  came  up  the  gangway  and  asked 
me  for  a  job.  Impossible,  He  hesitated  and 
then  said   he  had   a   Telefunken   short   wave 
receiver  to  selk  We  discussed  this  and  he  told 
me  tliat  he  had  had  a  ham  station  in  Germany. 
There  was   other  gear  for  sale   too   and   we 
talked  shop  for  quite  a  while  but  we  didn*t 
come  to  terms  in  the  w^ay  he  had  hoped.  Hovv- 
ev  er  I  think  we  did  later,   in   another  sense, 
after  I  learned  how  many  European  refugees 
were  trapped  and  desperate  there  on  the  mud 
banks  of  the  Whangpoo,  selling  everything  they 
possessed  for  food*  I  should  have  guessed,  but 
I  let  him  walk  awav.  When  it  was  too  late 
to  think  of  the  man  I  remembered  well  how 
curious  I  had  been  about  his  receiver.  That 
was  a  long  time  ago,  but  the  memory  is  sharp 
and  clear*   For  impact  no  tiling  beats  sudden 
illuminatfnn  of  your  image. 

At  your  expense  Tve  deferred  applying 
"Green's  Principle"  in  favor  of  another  rule: 
'When  you  have  an  uncomfortable  thought, 
share  it."  And  the  best  answer  I  have  to  the 
question  asked  by  K7NZA  is:  **About  the  same 
as  the  average  hams,  but  I'm  working  on  it," 

,    ,    .    W7IDF 


^^  ^  Firs*  Class  Commercial 

^et  youf  F  Q  c.  LICENSE 

Tht^  key  to  l»oLtcr  jobs  &tid  tiLgtier  pajr  In  electronics  Is  a  ls^ 
cJasft  fcotnmercial  (not  attisUcur)  P.CC.  license— F&il&ra I  Gor  t 
Cfrldanee  of  ^rour  q tiali ilea t Ions  fts  an  on^ator-t^cbniclan.  We 
train  ymi  iiulckly — ^by  mail  or  in  resident  clssses.  Get  yt^ur 
1st  class  F.C.C,  Ucfinse  In  12  weeks— NO  preTlous  traiEing 
necoftftar^.  Our  schools  mr&  Iwiated  In  Hollywood,  WaflilJigloii. 
ffliiij  Seattle.  WrUc  lo  either  one  of  the  addresses  shown  belcsv 
for  OUT  PHKE  linoklet  Carei'rs  in  EhHirunles-  ^tlilrh  ifives 
cnniijlole  del  alia  of  our  Lminiiig, 

GRANTHAM    SCHOOL    OF    ELECTRONICS 

73-P 


1505   N.    Western   Ave. 
HoUywood  77 1  Calif. 


OR 


821 --19th   Street,   N.W. 
Washington  6^  D.   C* 


2   Meter   with   mast 

Model    #AM2M  $8  JO 

2  Meter  stacked 

COMPLETE 

Model    #AM22 

6    Meter    with    mast 

Mendel    #AM-6M 

$12.50 

DUAL    HALO   with 

mast.  Mod,    #  AM'26 

J17.45 


CUSHCRAFT 


PORTABLE    1    EL 
6    meter    beom. 
50"    X    4"    folded) 
Mode)    No.    A50-3P 


621    HAYWARD  ST. 
MANCHESTfR,  M.  H. 
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Tech  Manuals 

Complete  original  maintenance  nckanuals, 
not  reprints.  APA-10  $y.ua,  APA-11 
$5.00,  APA-17  $7.00,  APN-1  $6.50, 
APN-4  $8.00,  APN-9  $10.00,  APN-70 
$12.00,  APR-1  $7.50,  APR-4  $7.50,  TG-34 
$2.00,  APT-5  $6.00,  APX-6  $8.50,  ARC-1 
$8.50,  ARC-2  $8.50,  ARC-5  VHF  $8.50, 
ARC-5  LF  $8.50,  ARC-12  $10.00,  ARN-5 
$7.50,  ARN-6  $4.00,  ARC-27  $G.00,  ARR-2 
$7.50,  AAR-5  $8.50,  ARR-7  $8.50,  ARR- 
IS $10.00,  ART-13  maint.  $12.50,  calibra- 
tion $5.00,  operation  $3.50,  GO-9  $8.50, 
GP-7  $8.50,  BC-224-BC-348  (specify  the 
series  letter)  $8.50  each.  SCR-274N 
$8.50,  BC-375  $7.50,  ARE,  RAX,  ASB, 
ATA,  ATD,  LM  freq  meter  manuals  — 
$7.50  ea.  BC-1306  $7.50,  BC-611  $6.50, 
CV-31  $7.50,  GRC-26  $9.00,  Teletype 
Mod.  15  (TG-7)  $6.50,  BC-221  $7.50— 
Lots  of  others,  we  pay  postage  on  pre- 
paid orders.  Send  10^  for  lists  of  hun- 
dreds of  choice  manuals.  We  will  not  be 
undersold — let  us  know  if  anyone  beats 
our  price. 

Propagation  Products  Co. 

p.  O.  BOX  242 
JACKSONVILLE  1.  FLA. 
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BOUND  VOLUME  $15 

We  have  had  a  tough  job  getting  enough 
volumes  of  73  bound  to  meet  the  demand,  even 
at  the  price  of  J15.  This  may  be  because  so  many 
fellows  have  seen  one  around  and  have  a  hanker^ 
ing  for  the  bright  red  cover  and  the  first  fifteen 
issues  of  the  magazme  that  are  bound  inside. 

YEARLY   BINDERS 
$3.00 

These  are  also  in  bright  red  and  are  stamped 
either  1960-1  or  1962*  You  tell  us  which  you  want, 
We  managed  to  get  some  1960-1  binders  that  will 
hold  14  copies  of  the  magazine.  This  makes  for 
a  better  fit  if  you  don't  have  all  15  issues.  Specify 
large  or  small  binder  for  this  year, 

MRT-90  CONVERSION:  50c 

This  booklet  gives  complete  conversion  instruc- 
tions for  converting  the  little  pack-set  surplus 
units  into  a  fine  two  meter  walkie-talkie.  An  ar- 
ticle appeared  in  73  on  this  unit  in  the  October 
1961  issue. 

HAM-TV  $3.00 

TV  is  one  of  the  newest 
and  most  exciting  phasei 
of  ham  activity*  This  book 
gives  clear  and  simple  in- 
structions for  getting  an 
operating  TV  station  on 
the  air  for  under  $50  out* 
lay!  It  is  no  wonder  that 
hundreds  of  fellows  are 
rushing  to  get  on  the  air* 
The  interest  has  been  so 
high  that  a  bi-monthly 
bulletin  has  now  been 
started  to  keep  everyone 
up  to  date  on  the  ad- 
vances and  latest  stations 
to  get  into  operation, 

IMPEDANCE  BRIDGE 

$1.00 

Here  is  a  complete  set  of  full  scale  drawings 
of  the  parts  for  the  Impedance  Bridge  which  was 
featured  in  the  August  1961  issue  of  73-  This 
bridge  is  one  of  the  most  useful  pieces  of  test 
equipment  that  you  could  possibly  build*  It  would 
cost  you  hundreds  of  dollars  to  buy  this  unit 
commercially  made.  This  set  of  plans  comes  com- 
plete with  a  reprint  of  the  original  article, 

SSB  TRANSCEIVER 
SCHEMATIC  $1.00 

There  have  been  many  requests  for  a  giant 
sized  schematic  of  the  wonderful  little  transceiver 
that  appeared  in  the  November  1961  issue  of  73. 
This  schematic  comes  complete  with  a  spare  issue 
of  the  magazine  in  case  you  missed  it. 


^^^^^H  J'F 


INDEX  TO 


SUeiPLUS 


INDEX 

TO   SURPLUS 

$1.50 

This  is  a  masterful 
compilation  of  all 
articles  that  have 
ever  been  printed  on 
surplus  conversions, 
complete  with  a  brief 
run-down  of  the  con* 
tent  of  each  article 


TV  BULLETIN 
$1.00  per  year 

The  first  issue  of  the  TV  Bulletin  is  now  ready 
for  mailing.  This  is  a  bi'monthly  bulletin  designed 
to  keep  aU  fellows  interested  in  Ham-TV  up  to 
date  on  technical  improvements  in  Ham-TV  gear 
and  on  all  activities.  In  the  first  issue  of  the 
Bulletin  there  is  a  list  of  all  known  hams  who 
are  reported  to  be  getting  on  the  air  on  TV.  The 
Bulletin  is  edited  by  Mel  Shadbolt,  WpKYQ, 
the  author  of  the  popular  HAM-TV  book.  Get  in 
on  this  from  the  first  issue  and  have  a  complete 
set  of  information  at  your  fingertips*  The  pres- 
ent plans  call  for  six  issues  of  the  Bulletin  per 
year,  with  at  least  12  pages  per  issue. 

MICKEY  MIKER  50c 

This  is  the  first  of  our  small  booklets  to  come 
off  the  press.  It  is  a  complete  description  of  the 
construction  and  operation  of  a  little  device 
which  will  measure  capacity  to  a  high  degree  of 
accuracy.  This  is  a  gadget  that  can  be  built  out 
of  most  junk  boxes  and  will  forever  be  a  handy 
item  to  have  around  when  you  are  building  some- 
thing new  or  fixing  something  old* 

BACK  ISSUES 


AMihnm  MAD¥y 


73 


jfl]     j»j 


f »  f^ 


AnATfUII     ttAQiO 


We  have  a  diminishing  stock  of  aU  back  issues 
except  January  1961.  We  are  willing  to  part  with 
this  stock  for  only  50#  each.  How  about  that! 


73  Mcigazine        Peterborough,  New  Hampshire 
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^adio  Boo'kshop 

We*II  have  a  lot  better  sum- 
mer of  it  If  you'll  make  a  slight 

enlargement   of   your    radio    li- 
brary. Order  copiously. 


1 -ELECTRONICS   &   RADfO   ENOINEERING-Termair.   One 

of  the  most  compfete  text  books  ever  printed.  1078 
pages.   Theory,   but  easy    on   the   math.  515,50 

4-RADlO  AMATEUR  CALL  BOOK-Summer  Edition.   $5.00 

3a-RCA  RAplOTRON  DESIGNERS  HAN0BOOK'T5OO 
poges  of  design  notes  on  every  possible  type  of  circuit. 
fabulotji.  Every  design  engineer  needs  this  ofie,         57.50 

40-RADIO  HANDBOOK,  15th  EOITION-Orr  {W6SAI). 
This  is  far  ond  away  the  best  amateur  radio  hondbook 
•ver   printed.    Ov*r   800    page*,  $i.5(l 

47-PRACTlCAi  ELECTRON  ICS-Herfzberg  (W2DJJ).  Al- 
most solid  with  pictures.  Touches  lightly  on  many  as- 
pects of  electronics:  horn  radio,  TV,  transistor  rodios, 
hi-fi,  mkrowaves,  trouble-shooting,  Novicft  station, 
antennas,  test  equipment^  etc.  51.50 

52-HOW     TO     READ     SCHEMATIC     DIAGRAMS-Marks, 

Components  &  Diagrams;  etectricol,  electronic,  oc,  dc, 
oudio,  rf,  TV.  Starts  with  Lndividual  circuits  and  carriers 
through  complete  equlpmenti,  53.50 

53-BASlC  ilECTRONIC  TEST  PROCEDURES-Tumer  ThU 
book  covers  fust  obouf  every  possible  type  of  electronic 
te^t  equipment  and  e^cpjains  in  d«taU  how  to  use  it  for 
every  purpos**  Testing:  audio  equipment,  receivers, 
transmitter!,  transistors,  photocels,  distortion,  tubes, 
power  .   .   ,  etc,  $8.00 


55-TRANS!STOR  CIRCUIT  HANDBOOK-Simpb, 
underitand  explanation  of  traniiitor  circultf. 
of   interesting   appficationi. 


easy   tc 

Dozens 

54,95 


Because  of  llie  replacement  of  vacuum  tiibes 
with  transistors,  transistor  technology  has 
expanded  so  rapidlj^  that  the  latest  books 
on  the  subject  are  imperative,  to  bring 
your  knowledge  up  to  date.  We  found  these 
books  were  favored  by  the  top  electronic 
schools: 

3  out  of  4  are  reconaended: 

67-TRANSISTOR  CIRCUIT  ANALYSIS  &  DESIGN  59,« 

by  Fiiehen.  He  offers  a  text  sultqbfe  to  junior  or 
senior  level,  ond  the  necessary  mf  or  motion  to  step 
into  indusfrlal  work  in  circuit  design. 

ond  each  of  these  received  top  rating: 

66-DES1GN  MANUAL  for  TRANSISTOR  CIRCUITS  S9.50 

by  CarrotL  He  covers  theory,  and  use,  (with  defi- 
nite applications)  of  transistors  in  olmost  all 
phases  of  electronics, 

da^HANOBOOK      OF      TRANSISTOR      CIRCUIT      DE- 
SIGN  , _  .  ,  $13.00 

by  Pufien.  This  costs  a  fittle  more  but  those  who 
have  it  insist  it's  worth  It!  Pulten  developes  a  co- 
ordinated scientifically  sound  method  of  using  tran- 
sistors as  circuit  elements  and  guides  you  through 
practical   applications. 

and  every  schoof  agreed  that* 

63-0.   E.  TRANSISTOR   HANDBOOK   $2.00 

was  a  MUST  in  every  one's  library, 

63-G.  E.  TRANSISTOR  MANUAL-Sixth  Edition,  [ust 
out*  This  is  the  standard  reference  work  for  cir- 
cuit designers  and  is  being  used  as  a  textbook  in 
many  engineering  schools.  The  manual  has  now 
grown  to  440  pages  and  now  covers  virtually  every 
possible  ospect  of  transistors  and  their  applications. 
This  is  one  of  the  oll-time  buys  in  hondbooks,  $2.00 


MMD-EIIMINATIN6  MAN  MADE  INTERFERENCE-What 
mokof  it,  how  to  find  It,  how  to  cur«  it  in  hofn«if  foc^ 
tories,  automobilet,  aircraft,  boats,  #tc  Or  mayb«  you 
haven't   been   plogued    lately,    160   poQm^  $2.fS 

QAN-SECOND  CLASS  RADIOTilEPHONE  HANDBOOK- 
Noll  (W3FQJ),  Everything  you  need  to  know  to  pass 
the  FCC  exam  and  get  started  servicing  two-way  equip- 
ment* Much  mor*  than  lust  a  Q  &  A  manual  5^.95 

IGT-ELECTRONIC  GAMCS  AND  TOYS  YOU  CAN  BUILD. 
15  Original  gomes  and  toys,  nonm  ovailoble  commer- 
cially.  Test  your  steady  nerv«s;  your  reoction  time,  battle 
o   fie   detector,  etc.   Guaranteed  rouser.  S2>50 


NHP-BUILDINO  UP  YOUR  HAM  SHACK-Pyk  (W70E]. 
A  practical  discussion  of  points  to  consider  wli*fi  you 
are  buying  ham  equipment,  eomplet*  with  d«s€rlptioni 
of  much  of  the  avarlabfe  commercial  gear,  it'i  |utt 
possible  that  Pyle  might  keep  you  from  making  a  mlt- 
take  which  would  cost  o  lot  more  than  hU  book*  S2.S0 

BEO-OSCILLATOR  CIRCUITS.  One  of  the  most  thorough 
treatments  of  the  subject  yet  to  be  published.  Uses  the 
new  four-coior  system  for  explaining  what  actually  goes 
on   in   the   oscillator   circuits.  $2*95 

BON-FIRST  CLASS  RADIOTELEPHONE  LICENSE  HAND* 
BOOK.  Everything  you  need  to  know  to  get  your  1st 
fi cense.  More  than  a  Q  &  A  book,  you'll  understand 
what    it    Is    all    about    when    you    get    through    this    one« 


86-CONVERTlNG   BC453   TO   SSB 


13.00 


731 -HAM-TV- WcJiKYQ.  This  is  the  only  book  availobfe 
on  this  foscinatlng  branch  of  ham  radio.  Describes  com- 
plete ham  TV  station  thot  costs  under  $50.  Very 
simple.  $3,00 

732-FUtL  SCALE  PR f NTS  FOR  MARK  111  IMPEDANCE 
BRIDGE  FROM  AUGUST  1961  ISSUE  OF  73.  These  en- 
largements  of  the  published  $cale  drawings  greatly 
simplify  home  construction  of  this  terrific  piece  of  test 
equipment.  A  complete  copy  of  the  original  article  is 
ofso    included,  $1.00 

734-lNDEX  TO  SURPtUS-Bibrigorophy  of  alt  surpfus 
articles  printed  in  all  radio  magazlnei  to  date.  Brief 
description,  etc*  $1.90 

73S-BOUND  VOLUME^Dctober  1960  through  December, 
1961,  15  issues   (VoL   1).  $15.00 

736-Yearly  Binders  for  '73"  Magazine  October  1960 
through  1961,  or  1962.  $3.00 

738-SlMPLlFIED  MATH  FOR  THE  HAMSHACK  BY  KSLfl- 
Unbelievably  simple  explanation  of  Ohm's  Law,  squares^ 
rootSf  powers,  L/C,  logs  and  the  slide  rule.  No  student 
should   be    without    this    booklet.  SOc 

73f-C01LS  by  K8BYN -Wonderfully  written  ond  illus- 
trated through  discussion  of  coils,  their  resistance,  re* 
octonce,   impedance,   Q,   and   distributed   capacitonce.   50c 

Order  Form 

Circle  ttie  boot  numbers  you  wish  to  ordor* 
Please  include  cash,  check,  money  order  •  .  . 

or  sornefhlng   we  cen   deposif  in   the   bank. 


Name. 


Address 


Call 


City 


* « 


State 


RADIO  BOOKSHOP 

1379  East  15th  Street,  Brooklyn  30.  N. 

(N.Y.C.  add  3%  taxi 

Add  85/2%  to  Canadtan  Checks 


Y. 
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(W2NSD  from  page  59) 

July  IStli.  It's  about  time.  It  cMn  t  make  any 
sense  when  it  was  proposed  for  the  amateurs, 
it  didn't  make  any  sense  when  they  made  it 
law,  and  it  doesn't  make  any  sense  in  retro- 
spect* 

Ad  Rates 

When  you  consider  that  a  one  page  ad  in 
QST  costs  $476  and  one  in  CQ  runs  $430, 
perhaps  ytm  can  understand  why  our  new  ad 
rates  may  cause  some  eyebrow  raising.  W^e 
are  trying  in  every  way  possible  to  make  it 
possible  to  advertise  ham  products  at  tlie  low- 
est cost.  On  the  off  chance  that  there  might  be 
a  readei'  or  two  who  might  eventually  be  in- 
tLiuhtucI  in  advertising  sometliing  in  73  or  who 
might  have  a  chance  to  drop  a  hint  to  a  pros- 
pective advertiser,  here  are  our  latest  adver- 
tising rates, 

1  page   ......  $165  M  page $45 

%  page   .,...,     85  %  page   .  - . ,   25 

%  page   ......     65  ^  page  , . , .    15 

These  rates  are  for  prepaid  ads  on  a  monthly 
basis  (contract)  which  are  submitted  before 
our  20th  of  the  month  deadline.  We  have  a 
premium  system  to  pass  along  our  extra  ex- 
penses for  non-contract  ads^  late  arriving  ads, 
and  slow  paying  advertisers.  Well  send  a 
complete  rate  sheet  to  anyone  interested. 
Agencies  get  15'ii  commission. 

Ytm  will  probably  not  be  surprised  to  know 
that  our  rates  are  completely  different  from  any 
btlier  magazine.  The  basic  difference  being 
that  all  other  magaEines  nomiallv  make  a  flat 
charge  for  space  and  then  grant  discounts  for 
frequency  of  insertion  and  ten  day  payment. 
They  also  usually  include  extras  such  as  mak^ 
ing  engravings  J  t>'pesetting,  etc.,  at  no  charge. 
My  idea  is  to  pass  along  extra  expenses  to  the 
advertisers  that  cause  them.  We'll  see  how  it 
works.  r\e  never  been  much  of  a  one  to  do 
things  a  certain  w^a>'  just  because  they  ah^^ays 
have  been  dcme  tliat  w^av. 

r 

Augusf  1961   Issue 

la  the  August  issue  last  year  tiiere  were  18 
feature  articles,  all  of  which  aie  still  of  topical 
interest.  The  article  that  created  the  most  in- 
terest was  our  evaluation  of  the  Drake  2B 
receiver.  Drake  hasn't  yet  caught  up  with  the 
demand  for  this  receiver.  John  Reinartz  KGB] 
came  up  with  a  clever  little  piece  of  gear^  a 
frequency  deviation  meter  .  *  ,  simple  to  build 
and  iinpressive  to  use  for  net  operation,  etc. 


Irving  has  a  printed  circuit  available  for  this 
one  if  you  want.  He  also  has  one  for  the 
W3BUL  noise  limiter  in  the  same  issue, 
W8GUE  passes  along  some  hints  and  en- 
couragement on  the  use  of  tlie  bi-square  beam. 
This  issue  also  had  one  of  the  best  RTTY  con- 
verters we've  ever  seen  in  print.  This  one, 
using  a  simple  printed  circuit  boards  is  com- 
pletely transistorized  and  really  could  be  built 
into  most  printer  cases  if  you  wanted  to.  The 
board  is  available  commercially  for  $2  and  the 
toroids  are  $2  for  the  pair.  One  of  the  better 
two  meter  nuvistor  converters  apx^eared  in  the 
August  issue.  This  one  has  been  repeated  in 
most  of  the  other  radio  magazines  by  now* 
The  big  construction  project  in  this  issue  was 
tlie  RF  Impedance  Bridge  by  K6CRT.  We 
have  made  sets  of  full  scale  plans  for  this 
one  and  have  sold  hmidreds  of  them  at  $1 
per  set*  This  bridge  is  essentially  tlie  equiva- 
lent of  one  of  your  $400  conamercial  bridges^ 
but  can  be  built  for  a  few  dollais  when  )  ou 
have  the  plans. 

The  A-B-C's  of  radio  are  pretty  simple  when 
you  read  the  Kyle  article  on  the  different 
classes  of  amplifiers.  W2BXE  shows  us  a  novel 
transistorized  power  supply  wliich  uses  two  six 
volt  filament  transformers  instead  of  the  ex- 
pensive specially  w  ound  jobs  usually  called  lor. 
WSUZN's  test  of  the  Finney  6  &  2  meter  beam 
is  thorough  and  should  have  you  looking  it 
up  iu  the  catalogs  and  ads,  Kyle  came  through 
with  a  fine  treatise  on  noise,  defining  the  differ- 
ences in  types  of  noise  and  explaining  the 
various  nicLliods  of  coping  with  each  basic 
type  of  noise.  Very  edifying. 

We  still  have  some  of  the  August  1961 
issues  of  73  on  hand  and  they  will  be  sent  to 
you  for  the  regular  back  issue  price  of  only 
50c.  While  you're  at  it  you  might  also  want 
to  get  one  of  the  September  1961  issues.  Same 

price. 

The  big  technical  article  in  September  is  on 
crystal  oscillators.  By  the  time  you  get  through 
a  working  description  of  all  of  the  different 
types  of  cr>'Stal  oscillators  in  common  use  you 
will  be  able  to  give  an  authoritati\^e  lecture  at 
the  club.  The  article  is  written  for  the  new- 
comer and  won*t  panic  even  a  Novice.  WIOOP 
has  a  fine  article  on  sihcon  rectifiers.  Both 
engineers  and  amateurs  are  warned  to  be  sure 
to  read  this  one  before  they  start  flinging  these 
rectifiers  into  dieir  rigs.  Hank  lias  learned  a 
lot  about  how  not  to  pop  *em,  so  learn  from 
him  .  ,  ,  it*s  cheaper.  There  are  a  dozen  or  so 
more  articles  in  this  issue,  just  send  for  it  it 
voxi  missed  it  the  first  time  around,  you  11 
enjoy  it. 
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SIGNAL  EYE  OPENERSI 


RAD  I  ART 
Mobile  VIbrapack.   e  voU  D,C.    In- 
put    300     rdc     @     90    ma,     CHJtpnt. 
rotnpltte  w'llh  tatil<*s^  jt^vtirliinR  assy, 
BRAND  NEW.  .2  for  $7,50:  S3. 95  ea. 


selects    li)    i^ryM-als.  ..•...,...« $2. ^5 


BC*G04  Transmitter,  20-2f.a  MC 
CnsLai-CGntrciUeti  so-cliimnel  Inns- 
mi  uer.  BranJ  new  in  original  car- 
lon^^.    Ideal   for  CB.   easy  to  put  on 

10    Meters.    Only    <,, S4,50 

Set  of  SO  brand  new  CrysUJ*  for 
;J«ore.    incluiies    1    &00KC    Callbra- 

MOD     trlf y S t&M      •  *  *'•  w  ,-«•>*  •«  i  ••  '  li^'"5 

Both    for    . , . . , . .  Sfl.ftS 


STEPPIXCI     SWITrfl     1 10  VAC    f^f^ 
or   12   haiik^   3U  iKislticmi. .,  ,$14,9? 


Jii  1 L -+;  BEACON  HKt'EIVEK 
tiinef  195-423  kc.  Very  SHii^lLtve 
(3  HIV  drives  rcvr  to  10  njw  ocjL- 
puO^  Le^i  tubes,  i^cbifniaUc  &up- 
plied  Willi  unit .$1,95 


fnterrtaticnal     RactTfler    Dfcnte    3FI0 


PIV    ICM), 
750    MA* 

IN  1447    , 
INI44S    , 

IN  1440    . 


«-  <p    «    i'  4   '» 


3  amps .,.,... 7H 

0 lades... ,,,*.  .75^    iach! 

lOQ  PIV 
200  PW 
300  PIV 
400  PIV 

INTO     GENERAL     PURPOSE     M- 
ODES,   ^^f^  V     ?  ffir  If. 00. 


EJCO     KITS   —   Shippi*^!    an>'wht?re 
Ln     U*     S.     Prepaid     (50     Hates), 


Fiiilco  2X147$  TRAXSIBTOR.  Me- 
dium current  germanium.  150' 250 
m-w.  diss.  PXP  iiiin  VcHo  30.  SOf  ea. 
H  o  t  o  r  o  1  a  2XeG9  transistor,  2W 
power   type    HYi-ho    1*)    lolta. . .  -  .fiW4* 


WANTED  WANTEO 

YOUR  SURPLUS  GEAR 
FOR  CASH  OR  TRADE 

Need    Desperafery 
Right  Now 

All  milifary  units  and 

parfs  for  same  bearing 

a  nomenclature  of  PRC- 

GRC-VRC-VRQ-TRC 

...BC-610-E-F-G-Horl 

.   .  .  T-368/GRC-26  or 

What  Have  You? 

WRITE     NOW    AND    GET 
TOP  CASH   DOLLAR 


tTRlTE  FOR  FIVERS 


PM    SPEAKERS 


Saiiare    2rs    s    li',i 


*■■■«■■*-     f- 


fi  *  ^  •■  \rtJ^ 


OPEN   DAILY  9-6 

MONDAY    &    FRIDAY   9-9 

SUNDAY   10-4 

7    DAYS    A    WEEK 


Signal  electronic  supply 


136TS  S.  WESTERN 
GARDiNA,  CALIF. 
FA  1-4867  (213) 
FA  1-2318 

SAVE  AT  SIGISTALt 

All   orders    FOB   Gardeng^   Calif.       Mmimum   25%   with    order.   Minimum    order   $3*    Cafif    Res*   odd    4%    stot©   fax. 


SUBSCRIBING 

A  great  many  of  you  readers  have  proven  remarkably  resistant  to  subscription 
entreaties.  You  must  certainly  recognize  that  if  I  take  up  all  this  space  that  might 
otherwise  be  devoted  to  an  article  that  there  must  be  a  sound  reason*  Lef  s  neglect 
for  the  moment  that  you  save  quite  a  bit  of  money  when  you  subscribe  to  73  (It  costs 
$4.80  per  year  on  the  counter  or  newsstand  and  only  $3.50  by  subscription)  and  that 
this  assures  you  of  getting  every  copy  so  you  don't  have  to  haunt  the  store  waiting 
for  the  issue  to  come  out  to  be  sure  not  to  miss  one.  Let's  also  put  aside  the  fact  that 
as  a  subscriber  you  have  a  greater  feeling  of  participation  in  our  interesting  journal- 
istic  adventure  ,  .  .  the  establishment  of  a  new  and  successful  magazine  in  a  day  and 
age  when  magazines  are  floundering  and  faifing  right  and  left,  even  In  our  own  field, 
where  almost  every  other  magazine  is  in  near  disastrous  financial  condition. 

Now,  with  all  the  important  factors  set  asidei  we  are  left  with  rather  flimsy  argu- 
ments. Your  subscription  will  do  a  lot  to  help  us  buy  more  and  better  articles  and 
run  more  pages  in  the  magazine.  It  will  give  us  added  ammunition  to  sell  advertisers 
on  the  advantages  of  using  73.  It  will  also  help  us  pay  our  bills  and  keep  us  from 
joining  the  widening  ranks  of  near-bankrupt  ham  publishers.  Let's  fill  out  the  little  old 
subscription  blank  (separate  paper  is  all  OK  with  us  if  you  like  to  preserve  your 
copies  of  73.)    The  subscription  rates  still  have  not  gone  up. 
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address  [QTH) 


I 
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DdfTte 


ca 


c  ifv 

Q  $3*50  one  year 

QJ  S6J0  two  years 

D   $9,00  +hreo  y#ari 

Start   wHhz   cuffent  lssu#  n 

73  Magazine 


zone 


sf  af e  ...... 

a  $40  LIFE 
f^  Renewal 
Q    New  subscripfton 
ne*t  issue   □ 

PFTERBOROUSH, 
NEW    HAMPSHIRE 


zone 


I 


address  (QTH)    ._..., 

J  □   $3,50  one  year 

I  n  $*^50  two  years 

I  D   $9,00  three  yaari 

j  Start  with:   current  issue   □ 
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n  $40  LIFE 

Q  Renewal 
Q    New  subscription 
next  iisue   Q 

PETERBOROUGH. 
NEW   HAMPSHIRE 
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KEEP 


CHECK  OUR  BARGAINS 

in  ihh  year's  Issues  of  73*  Values  galore! 

Tremendous  savings! 

WRITE  FOR  OUR  FALL  fLYERt 

Weil   hm   bock   next    month   with   a   comptete   list 
when  we  get  the  latest  goodies  sorted  I 


<^  ^    A   WE'LL  HORSE  TRADE  and  give  yaif  Top  $$ 
Dolfaf  SS  fof  yeur  PRC,  GRC,  VRC  &  Test  Egoipmentl 

J.  J.  CANDEE  CO. 

509  No,   Victory  Blvd.,  Eurbartlt,   Colif. 
DOO  orea  213  -  VI    9-2411 


TftANSFORMER,    115V    60    eye,    2    secondaries    each 

350  V   C*^  4  amps,  ,-,,,.* .,,,.-, S22.50 

TRANSFORMER,    IISV  60  eye,   sec,   1460VCT  290  MA^ 

plus   bios  winding  736  V  33  MA    .- ....SI 0.00 

CHOKE,  5.5  Hy.  900  MA,  26  ohms,  1.5  KVA  test. $8,95 
SWINGING  CHOKE,  2,3/5,5  Hy,  S50/100  MA,  6  KVA 
test  ,,.,--**•,•,*-  ir  *--*-,'*--**  "'■*'■*-''••- 3*  1  y 
DYNAMOTOR,  Model  D-401  EICOR,  input  12V  @  9.9 
omps,    output    440    VDC    @    200    MA,    Brond    New! 

Only     ,.,* .,,,.,,*,....-,».,♦-»•»••*  ♦^A.*5 

CHOKE,  1.72  Hy.  400  MA,  10  KV ,  ,,  .$3.75 

850  WATT  MODULATION  TRANSFORMER,  Chicago 
Xfmr  Co.r   FS-type  frame.  PfL   10,000,  Sec  3750  and 

7550   ohms $32.00 

MATCHING  CHICAGO  PLATE  TRANSFORMiR,  FS 
frame  as  obove,  5  KVCT  400  MA, -..*-••**  *»$32.WJ 
CHICAGO  FILAMENT  XFMR,  llSV  60  eye,  sec  5V  @ 

1 5Ap  5K V   AC   hipot , , ,  # , $7.50 

MULTI-TAP  FILAMENT  xfmr,  pru  210  240V  60  eye  In 
5V     steps,     sec     5/7,5/lO/nV     @     35A,     common 

FILAMENT  XFMR,    IISV  or  220V  50/60   eye,  sec,   5V 

(ci>  20A  CT,  35kv    ins..  .....,*,.**». $12,00 

FILAMENT  XFMR,  117V  50/60  eye,  two  lOV  13A  @ 
12.5KV,  one  lOV  13A  @  7.9KV,  one  6,3V  lA,.$nOO 
CAPACITOR  8MF  2KV|,  Cornell-Diibiner,  with  brack- 
ets    i,,.,.*i«««i*»«»* »,,.,»i,--»**««i.»i  ^4*  13 

CAPACITOR  4MF  3KV,  Goodman,  w^lth  brackets. $3 J5 

VH      B^       ^1      g      m      7701    S.  Normondie 
E      R      N  d      Los  Angeles  44,   Calif. 

All    Orders    FOB    L.    A.      -     Phon«    (213)    PL    1-0278 


2 -METER  RECEIVER  &  2/6/10 

METER  XMTR 

SCR-522  rcvr,  xmtr,  rack  & 
case,  exc,  cond*  19  tubes  In- 
clude 832 A' t.  100-156  mc  AM. 
Soflsfoction  grid.  Sold  at  leii 
than  the  tyb«  coil  in  surpEutI 
Shpg  wt  85  lbs,  FOB  Brem- 
•rfon,    Wo,h.  $14.95 

Add  S3. 00  far  complete  tech- 
nical data  9roi>p  tncludmg 
ortginol  schematics  &  parts 
lists,  LF.,  xtt  formulas.  Instruct,  _ 

for  AC  pwT  sply,  for  rcvr  con- Miik.  J^^ 

tinuous  tuning,  for  xmtf  2-meter  use,  ona  ror  putimg 
xmtr   on   6   ond    10   meters. 

OK-CHECKED   Q-5'ER 

BC-4S3-&;  190-550  kc;  l,F.  85  ke.  Use  ot  rcvr,  o% 
tunable  l.K,  os  double-  conversion  for  other  rcvrs. 
Checked  out,  good  cond.,  w/schem.,  align,  instr^, 
pwr  sply  date,  etc*  and  electrically  4|  O  04 
checked   out  only,   fob   Los   Angeles    ,,,    ^  I  ^a^ ■# 

QX-535  RECEIVER 

See    p.   66   D«c«   73  or   write    us   for   reprint.    This   It 
the  BC-453-B  in  handsome  case  with  xfrmr  type  pwr 
sply,   speaker,   oil   controls,   phone   lack, 
ready  to  plug   in   ond  use 


« *  *  * 


$37.50 


R.E.  GOODHEARTCO. 


BOX  i220-GC 


BEVERLY  HILLS^  CALIF. 


A  Surplus 
Conversion 
Keying  Circuit 

Ph&i4^raph  by  Morgan  Ga^sman,  Jn 

Roy  Pafenberg  W4WKM 

MOST  SLiiplus  transmitters  are  prmided 
with  extensive  relay  circuits  and  this 
concept  is  carried  into  tlie  area  of  carrier  con- 
trol and  keying-  Numerous  functions  are  per- 
Formed  by  these  relays  in  addition  to  simple 
interruption  of  the  carrier  for  CW  transmis- 
sion. Also,  some  real  monsters  were  used  in 
much  of  the  older  equipment  to  meet  the 
severe  altitude  and  vibration  requirements  of 
aircraft  radio  service.  While  these  relays  wUl 
follow  slow  speed  CW  keying,  the  ii  sultiug 
clank  and  clatter  is  not  conducive  to  a  happy 
home  life.  Further,  many  of  the  relays  used 
will  not  follow  a  bug  \\  ilh  any  degree  of  faith- 
fulness. 

The  wiring  comphcations  atlendant  to  the 
generous  use  of  relays  makes  it  difficult  to 
Luuipletely  redesign  and  rewiie  the  control 
circuits  in  most  surplus  equipment.   The  draw- 


ORIGIIVAL  KEYING  AND 
CONTROL     RELAYS 


TO  MIKC    JACK 
PT  CONTACT 


2evOG 


|V ^ 

KEY  JL 

(A)     ORIGINAL    KEYIN6      QRCUIT    OF    SURPLUS      TRANSMITTER. 


ORIGINAL   KEYING     AND 
CONTROL      RELAYS 


TO   liKE    JACK 

RT  CONTACT 

m 


I 


zavDC 


TO    KEYED  ORcmr 

(RA  CATHODE,  ETCl 


C  -  -  -25V  ELECTROLYTIC 


{SEE 


KEY 


1 


tB)      MODIFIED     KEYING   QRCUIT    OF 
SURPLUS     TRANSMIT  TER 


TE3CT) 

J0-K2  *  12 VDC     SENSITIVE 

RELAY.  POTTER    a 

BRUMFELD  TYPE, 
RS5D   OR    EQUAL. 


2SVDC 


TO  KEY^ 

C * —  25VELECTROLTYIC     tSEETEXTK 

Cft SfLlCON  DIOOE  ,  ANY  POWER    TYPE. 

K-l  -K*2  -'SavOC     SENSITIVE    RELAY.    POTTEft  ft  6RUMFIELD 
TYPE     RS5D    OR    EQUAL. 

(CI   MOOIFIEO     KEYING   ORCUIT     ADAPTED     TO     EfiVOC    RELAYS. 
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ing  shows  a  typical  surplus  transmitter  keying 
circuit  and  a  couple  of  answers  to  the  prob- 
lem. In  both  cases,  a  small  relay  subassembly 
is  inserted  between  the  key  and  the  original 
keying  circuits. 

The  assembly  shown  in  Figure  B  consists  of 
two  sensitive  12  volt  dc  relays  \\dth  the  coils 
in  series  and  a  capacitor  connected  across  the 
winding  of  K-1.  When  the  key  is  closed,  this 
relay  operates,  locking  up  the  original  keying 
relays.  When  tlie  key  is  opened,  the  capacitor 
charge  holds  K-l  closed  for  a  period  of  time 
dependent  on  the  value  of  the  cacpacitor  and 
the  relay  characteristics.    Each  closure  of  the 


key  recharges  the  capacitor  and  the  time  con- 
stant is  chosen  to  be  such  as  to  hold  the  relay 
closed  between  characters  and  words.  The 
value  of  the  capacitor  must  be  determined 
experimentally  and  will  range  upward  from  10 
mfd.  With  the  relays  specified,  100  mfd 
proved  satisfactory.  The  second  sensitive  re- 
lay^ K-S,  follows  normal  keying  speeds  and 
the  contacts  of  this  relay  are  connected  in  a 
part  of  the  circuit  that  will  allow  satisfac- 
tory high  speed  keying.  The  choice  will  de- 
pend on  the  design  of  the  transmitter  and^  to 
a  large  degree,  personal  preference. 

If  28  volt  sensitive  relays  are  used,  they 
must  be  connected  in  parallel  as  shown  in  Fig, 
C,  In  this  case,  the  lockup  relay  and  capacitor 
are  isolated  by  a  silicc^n  diode.  Polarit>'  is  such 
as  to  allow  the  relay  to  close  and  the  capacitor 
to  charge.  When  the  kc)  is  opened,  the  diode 
blocks  the  flow  of  current  and  prevents  K-2 
from  being  held  closed. 

The  photograph  shows  the  series  version  of 
this  circuit,  using  Potter  and  Brumfield  RS3D, 
12  \ok  dc  relays,  ready  for  wiring  into  an 
AN/ARC-2  conversion*  Both  of  these  circuits 
preserve  the  original  "break-in"  features  of  the 
equipment,  allow  minimum  change  to  be  made 
to  the  original  wiring  and  greatly  reduce  the 
mechanical  noise  level  of  the  converted  trans- 
mitten  .  .  ,  W4WKM 


SPECIAL!  144  or  220  mc  TRANSMIHER 

20  watts!  Simple  to  convert  242  mc  DXT-2  Beacon 
Transmitter,  measures  4'*  x  4"  x  II'*  complete  with 
antenna,  water-tight  case  and  sidetone  modulator. 
Power  required  300V  DC  &  63V.  Uses  two  I2AT7 
and  one  6360  final  (not  "Furnished).  Schematic  and 
2*metar  conversion  data  included.  Hundreds  sold  al- 
ready at  this  labulous  price.  BRAND  NEW,  only  6,9S 


BC-453     Q>5'er     Receiver,     190-550     kc.     Excellent 
Condition     .  .  ,  .  .  ....*.."....     I  *•  * 5 


Send     for    Columbia's     New     48  -  Page 
Cotalog  of  Surplus  Electronic  Bargains! 


Name , . ,  * Ca 


pTH 


Cify 


«  Zone .  . ,  .  ,  Stat 


e 


COLUMBIA 


ELECTRONICS 


43&5     WEST     PICO     BLVD.    lOS  flKGELtS  19,  CAUF 


COMMAND  SET  SCOOP! 

Huge  stock  of  Command  Set  Receivers 
&  Transmitters  just  purchased.  Many 
types^  various  conditions,  all  sale  priced 
starting  at  $2*95,  Mail  orders  accepted, 
but  we  urge  you  to  come  in  to  our  large 
new  store  and  look  it  over  yourself. 

ANTENNA  ROTOR  INDICATOR 

Consists  of  Antenna  selsyn,  transformer, 
and  imlieator-selsyn.  Can  be  operated 
from  llOv  AC  power.  Complete  assembly 

4.95 


SPECIAL!     717A      DOORKNOB     TUBE 
(VHP  65K7L  New,  boxed.  ,,...  *6/1.00 


1  &2S  tube.  New,  boxed  .*»..*« 5/1 ,00 

707B   Klystron.   New^  boxed... 5/1.00 

Due  fa  popular  demand,  we   are  increastng  our 
retail   store   hours   as  follows: 

Mon.-Thur^..  9-5       Fri.,  9-9         Sat.,  9-4 
SEND  FOR  OUR  FREE  CATALOG! 

We  buy  or  swap  gear,  eso*  APR,  TS,  GRC,  PRC 

J.  J.  GLASS  CO. 

1624  S.  Main  St..  Lqs  Angeles  15,  Calif. 

Rl  9-1179  (213) 

Fridays   'til  9  Send  for  Cotoilogt 
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Polof    Reloy    WE-255A, , , . $4.50 

Socket   for   above   relay    (new)    ««•,,,....*.«>->>'  §2.50 

Velvet  vernier  vi^/large  knob  mig.  Nat,  new $L0O 

Sperti  vacuum  switch  for  ART- 13  etc.  new  . , , $1,00 

Variac,  Gen.   Rad.  #W'5,  O-130  vac  5  amp  new  .  $12,50 
600    ohm    300     watt    non -Inductive     resistor,     mfg^ 


u***^rm*** 


DB  meter,  3V2"  rd.,  mmtrs  10  to  plus  6  db  one 
mw  @  600  ohms,  new  . , S2.75 


Nl-CAO    storage    batteries,    (cells)     1.2v .  .  .  S2.00 

*v   vibrapack,   deiivers   300v    @    90mo    new.. $6.50 

Dumont  256D   scope^   5"   screen    , , , -  *  $75.00 

Mmiature  blower,  12vdc,  1/300  HP    (centrifugal)  ..  $5.00 
Solenoid  type   belli  4"  dia.   gong,   12vdc   .*..*•«.   $2.00 


Low  Freq.  Rcvr.  by  RCA^  8  tubes,  3  bands  from 

240  to  2000kc,  operotes  from  llSvac,  L/new  §69.50 


NEW    SURPLUS   TUBES— GUARANTEED 


2C39A    7.50 

3CX100A5  .14.50 
4X1 SOA    ,..12.50 

5881      I.5d 

6F4  acorn  .  1 .75 
721B  .....  3.50 
807     .*....    1.25 


5V4G    .,,... 

J5 

6AH6 

.90 

5R4GY     .... 

.50 

6AQ5    ., 

.50 

6AK5    ,..,,. 

.50 

6AL5     ...*.. 

*50 

6AG5   .. 

.35 

&J6 

.35 

6AS6    

.75 

6X4     ..*...• 

.35 

I2AU7    ..... 

JO 

0B2     

.40 

12AT7    .,,,. 

.50 

12AX7    ..... 

.65 

MONEY  BACK  GUARANTEE 

^/face  ELECTRONICS  CO 

21 S  West  Tremonf  Avenue^  Bronx  53,  K.  Y. 


TR  8-5222 


Catalog 


]  C*^ 


OF  THE  WORLD'S  FINEST 

ELECTRONIC     GOV'T 
SURPLUS   BARGAINS 


^    HUNDREDS  OF  TOP  QUALITY 

ITEMS — *ita:cireis,  TnuismitterH, 
Microphones^  Ini^erteis,  Power  Sup* 
pljeti.  Meiers,  PhoEi^*  AniimitikSp  tn- 
tllcators.    Filters,    Transformeni*   Am- 

SUilers,  HcadHet*?,  Conv<*rters,  Control 
Soxes,  Dyna  motors.  Test  Eaviiinucnt, 
Motors,  lilow^era,  Cable.  Key«ra. 
(Iiokes,  HiindHots*  Switchers,  cti:..  etc. 
St'iid  for   Free  Ciitiilos— n?'^t.  73, 


FAIR    RADIO    SALES 

2133  ELIDA  RD.  •  Box  1105  •  LIMA,  OHIO 


U.  S.  #1   ELECTRONICS 


1920   EAST    EDGAR    ROAD,    LINDEN,   NEW   JERSEY 

SURPLUS  BARGAINS 


TELEVISION  CAMERA-Fine  for 
us«.  Vertical  resolution  350  lines 
plete    with    all    tubes,    lens^    ond 


bom  or  closed  circuit 
ot  40  frames/ ^ec,  Com- 
conversion    sheet. 

L/NEW  $99,50 

TELEVISION  TRANSMITTER-A  really  beautiful  264- 
372MC  unit  using  a  push-pull  8025  final  moduloted  by 
o  pafr  of  8025's  for  25  watts  output.  Eosily  converter^ 
to  420MC.  NEW  $35X0 

TELEVISION  MONITOR-for  use  with  above  units.  $29.50 
1215MC  TRANSCEIVER-APX-6  Hord  to  get  popular  unit 
for  eosy  conversion  to  121 5MC.  See  Sept.  '60  QST.  Com- 
plete, but  less  3E29.  L/NEW  $22.50 
6  METER  TRANSMITTER-A  realty  beautiful  unit  with  an 
815  final  AM  mocfuloted  by  an  815  for  50  watts  input. 
Metered.  L/NEW  $24.50 
2  METER  TRANSCEIVER-SCR-522  Most  common  surpbr^ 
piece  on  211  AM  modulated  832  runs  at 
plet©   with  tubes. 

WRITE  FOR  CATALOG 
All    prices    FOB    Linden,    N.    J.    Some    quantities    limited. 
Prices  subject  to  change  without  notice.  Min.  order  $4.00. 


30   watts,  Conv 
L/NEW  $18.50 
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f 'A  ■uUoscri pT ion 4  ..■.■.4i.f.......*i.i**i»p..«      m ^ 


"TAB"    SrLICOM     730MA*     DIODES 

Fftetory  Tetted  Gt(Ll 

IVEWEm  TYFEt   LOW   LEAKAGE 

B.C.    or    Betiy,    D^raim    S#% 


rms/piv 
35/50 

.07 


rnst/plv 

70/100 
*I4 


rmi/piv 
[40/200 

Jd 


rms/plf 

210/300 

.25 


rmt/pfv 

Z&0/40ft 

rmi/pfv 

50O/B00 

.&5 


rmt/plv 
350/900 

,44 


rmt/plv 
420/&00 
.53 


rms,  piv 
490/700 
.69 


fTOS/pfV 

630/900 


mif/pFv 

700/1000 
I.  OS 


rms/pIv 

770/ HOO 

I, SO 


Low  Priced  T300  Silicon  1^ 
lUtea  400  pT|/280rn]i  ®3nOMi  @100*C 
^achr   30   for    S7;    100    for    $20; 


^-. 


Diode  order  $10  ahipp^d  Pttat  fr^m 


MW 


20^^ 


ZENER  DJODES  150  to  400 
CASED  TO'li  Pckg.  WUhin 
V'Rang*  II,  3  for  $2,  20  t&r  $tO* 
KIT  ZEf^ER  DIODEfi  UD  to  400MW. 
SINGLE  &  DOUBLE  ENDED  2 
ttif  $1:    12  for  $5;    100  for  |3(j. 


SlUCON     POWER     DIODE     STUDS' 

OpemllDn    Up   to    I2S*C   Case   Temp. 


D.C. 

SOPfv 

lOOPtv 

I50PIV 

Amns 

35Rmi 

70Rm» 

l05Rini 

2 

,23 

.34 

.42 

$ 

.60 

.85 

LID 

0 

.70 

,05 

1.15 

12 

.85 

rj5 

1.35 

35 

1.60 

2.20 

2.05 

70 

3.75 

4.50 

5.00 

210 

4.50 

5.40 

7,70 

D.C"^ 

"20b"Pi¥ 

'ioTpi¥ 

'-tolfpiv 

Amps 

140  Rms 

2lORmS 

ISO  Rms 

2 

AB 

.00 

,84 

3 

L25 

J. 50 

LSO 

e 

L40 

1.65 

I. §5 

12 

1,60 

1.05 

2.07 

35 

3.25 

4.90 

6J0 

70 

5.60 

8.80 

Query 

240 

9.00 

Query 

QuEfy 

^"TAB"  Tube*  Foctory  Tested^  Inspctd, 
Six  Months  Guarantied!  No  RejectsI  fioxedf 

GOVT  &  Mf&RS  Surplus!  N#w  &  Used 


OA3 
PAS 

DO 
Ot>J 

lAA 
NU 
154 


ITt 
ITS 
Itt 

irs  ^ 

1X2    . 
2i:  10 

2CI3 
2151 
2I>2] 


li     +    ■     i     « 


2,11 

.99 
1/tl 
5/il 


ill  A    .. 
iiH 

13AT6 
12Ai;6 


**«•'«-«    -fe     k 


.9» 
.99 

.9t 

.70 
,49 
.59 

,63 


S6S1 

5i*:o 

56£7 

S7£5 

575] 
5814 
5879 
5«94 


•  •■»** 


We  5 wop  Tub«$l      Whof  Do/U  Have? 


.Ml 

5/11 

3.S0 

1.2S 

2/tl 


l2iX7 
1ZAV7 

i3HA7 
12I!K« 
12116    . 
t3J5     . 
1ZJ7 


■'  -I    »  <    I 


.75 
.99 

3/t1 

3/11 

.fi9 

.70 
3  «1 


3SrtA 

ac:i'4A 

5!*tF»l 


a,oo 

.90 
.7S 
.fhS 

i.nn 

2/11 
13.54 


3.00 
3.00 

a.oo 

It.Ud 


Send  25t  for  Cotalog! 


iEZl    1.73 

2E2t    ».«0 


2  E2;>    .  I .  >  <i 
ZKZtj    ..... 
Zli23 
2V3f. 

2X2 

3D2,l 
3E2V 


30S 


2.50 
IM 
6.  SO 

i/ft 

.l.OO 
2.40 


t2SCT 

12SH7 

12SI7 

I2SK7 

l***-l,7 

U^^7 

1ZSI17 

3tf. 

2M  'y 


Ma 

.IvO 
,7S 
.59 

,*I9 
.«9 

2  11 


5AQFI 
.^AQF7 
$AiH    . 
JAOPl 
SAllPt 
SRPl    . 
SBI>2    . 
SBCP7 

sncrs 

SBHP2 


,  20.00 
.  20.00 
.  5.00 
.35.00 
.25.00 
.  6JM) 
.  titim 
.3S.0O 
15.00 
.2SJI0 


Wanted  304TL  Tubes 


H  2.>  I 

4\1S0 

SI4 
51  1 


.S5 

9.30 

21.00 

.33,00 

14.00 

31.00 

I JM) 

-1   tl 

.TS 


2.'iT     . 

Sou- 

75 

»3\      . 
2WMIT 


5.0D 
"I? 

£.£0 

tfWt 

.     Jll 

.  1/«1 

1SO.O0 
12.00 


5<::ru 

5<:i»7A    . 
SiFtJA 
SIT  I A 
StPlA 
5n*3 

sm4  . 

5nMIA 


7.00 
4.00 

i-oo 
t&oo 

18.00 
1.00 

3.00 

J, no 
6.00 


^DeraU  ^%  for  Battery  or  Ca^Qciiivt 
Load  er  D,C.  Blocking f 
*Stud  mounted  an  Heat-sink 


LO    FRICED    SlUCtlN 

TV  BE    REPLACEMENTS 

Wrrii    BUiLT    MN   SVRCE 

AND     SERIES     liALANClNG 

PROTECTION 

TYPE  VRMS/PiV  AMPS  PRICE 
T8S6  500O/1O4U0       0.3         SI6 

T5R4  iO00/2S00         0,5  $7 


"TAB   FOR  TRANSISTORS  &   DIODES! 
Full  Length   Leads   Factory  TeMied 
&  Guaranieedl  U^S  A..  Mffi 

P^T'  III  Pouer  15  Amp.  T03 

&  T03S  Round  Pc-kf^. 

mAU,  2N277  il.25,  4  for  $4; 

1X44^.  2X27S  S3@,  2  for  $5; 

21N443,  iiXiri   S4@,  2  for  $7; 

2N677  Sl@.  it  for  $J0: 
2X677A  S2@,  6  for  SfO;  SNOTTB  $3®, 
4  For  $10;  2NftrTC  S5@  :  PNP  2N123. 
2N107.  CK722  4  for  $1.  25  for  $5;  KPN 
2Kn2,  2Ni^n3.  rXf  2X123  (^30'^.  tS  for 
$4,  too  for  522;  PNP  2XG70/30OMW  *40@. 
20  for  S7;  PNl^  iN671/lW  tffiOta.  10  for 
$5;  2N597,  2N5m  2N50S  P^'P  SL50@. 
4  for  $5* 
$fO  or  more  tttfs  Hem   POSTPAID   U,S,A, 


125X  SILICON  PNP  TRANSISTORS 
250  to  400  MW 

FULL   LESGTII    LEADS 
Factory   Tested   &    CTDt 

$5  fo  $n-SMALL-T05  &  T018  Pckg. 
Replaces  2N327A;  332,  3,  4,  5,  6,  7,  8; 
474,  5,  6,  7,  a,  9;  2N480,  541,  2,  3; 
2N935,  36,  37;  2N1034;  2Nn31,  2;  1276, 
7,  8,  9,  "TAB"  SPECIAL  ^69@,  7  foi  $4. 
20  for  510. 

$10  or  more  ihU  iiem,  we  pay  P^F^/iJ.S*A, 


RND(T03e), 
nika    kit    301 
Finned     (80" 


pr      Diamonii      (T03} 

01.    Power    Heat    Sink 

gqA     St. 25.     5    for    $5. 


f^Tn!  Power- Dlamond-Trftiiffitin 

Factory  Tostei! 
••*iIFGHD   in   U.S.A. 

Univ.  Tleplcmru 
2N155,  2Nl5e,  2N2S4, 
2N25fl,  2N307.  2N554 

SPECIAL  T03GP   .55^.   10  for  $5 

40  fof  $14 
110  or  moro  thi<  Item  ue  paj  P.P./U*9.A 


»     »    4-     -ta 


T     I      fe    4     4     «     k 


.89 

.•9 
.V9 

.69 


4\2snii 

4^400A 
aSOTTL 

307* 

3ftj^  \ 
3a«  %    - 
35011    . 
6U4»  ,  . 
450TII 


:lii.O(i 
:i:i.tlO 

2  ii 

J, 00 

,    LOO 

.    2.15 

2.'i.00 


jjn4 

SI  4*1    . 
5IJ*1A 

5sr7  . 


.10,00 
2-00 
1.00 

2S.O0 

.3E>.on 
6.00 

2  J. 00 
.  15>00 


Wanted  Test  Sets  and  Equipment 


6ALS 

6A03 
6AHfi 
l»\>7 
l'»AT6 

u\in   . 


^9 

.75 
2.115 

,4VS 
.70 

jm 

.59 

1,19 

.79 


450TI* 
460 
TOTIi 
71SC    . 
TXSAB 

72:;  A 

SOj    . . 
H07     ,, 
Bll 
8U% 


21.00  5^F'TA   ,..«.. 2] JIO 

11.50  ^ijVt   *,.....  &^ 

l.J^  5m    .  .,.,,,  fcjDO 

.jojdo  5\t*ti  ^6,m 

.  2.50  $\Vl    .  ,25.00 

.    3>50  7IU4    ..,..,.   5.00 

.   3.3S  7KPt    ,...,*.   S.on 

.    I.IO  7IM'4A   ...»,*   5U0 

3.90  7HI'r         2.00 

.    4,7S  7Ur7A    ,  ,    S-OO 


Top  $5$  Paid  for  304TI,  SU,  811  A,  812A  Tubes 


6Hk: 

6lJL7 
r.llKi 

6J{/fT 

6f;4 

hCik 

b«:n6 

6C1>6 


,*»9 
1.30 

tJl 
J. 19 

,15 
2,11 
2.tl 

,70 
1.49 


al2 

813 

fli9n 

B32\ 
957   - 


.   3.95 

.12.00 

1 .7.1 

7.S0 

5.00 

,3<*.0D 

,    1.50 

1.^ 

Ki  »l 

tu  il 


7EP4    . 

7lii'4   . 
9*1  J*7  . 
9JI*J     .  . 
9Lr7    ,. 

iniii'4  , 

IOM'7  . 
Vii.V7 
1 2t}i^4 


Top   $$$   Paid  for  304TI  Tubes! 


**¥S 

.      ,79 

9*»l 

..   ...S;il 

USCT 

6F4 

. .    : . .    I,BS 

16I9 

.......  s/il 

llFff 

tfFS 

2/11 

1620 

.--..-,    t.oo 

lfif.J'4 

b¥6 

..  2,11 

J  021 

,1/ti 

UtlM'4A 

APa 

, , .  * «     .7  J 

l(>2(i 

,  „.„.I2   l] 

I7AVP4 

6116 

4  It 

1629 

......  4  11 

I7Ari 

fcJ4 

..^^.    J.72 

2050 

1.20 

17<JP4 

1SJ5 

..  t  iJ 

5517 

2  tl 

i:m"4 

6J6 

:  tt 

S^JW 

i-95 

iVllP4 

SjOO 

7.<MI 
5JO0 

s.oo 

Loo 
6.O0 
M,00 
74>0 
»,00 
%J0D 


11.00 

10.00 
12.0O 
12.0O 
HjOO 
14JI0 

N.O0 
16.00 


Kit  GlaSft  Diodes  equiv.  Iv:{IA,  46. 
48,  51.  CO.  84.  g7.  105.  10&.  14T.  257, 
2e&.  295.    (2  for  $1.   100  for  $7.5,0. 


"TAB" 


TERMS:  Mtn  prdor  $3—25% 
wrih  order  F.O.B.  New  Yerk. 
Ten  day  fiuarAHtee,  prieo  of 
nidte,   only.    Our   I8tli  year. 


WE  BUY!   SWAP  «t  SELL 
TRANSISTORS.    DIODES.    ZENERS 


Fri€*»  Mh9wn  mrm  flit6j««f  i&  ehmngm* 
HUG   Liberty  BU   H.  Y.  6,    N,  Y.  •   RE  2-0245 


"T4r'  FOR 

k 

"  s  S 


e    £ 


THE  BEST  KITSr 


*s^«^ 


^  ^  ^    Q 


^00  Ss  «**ii€ 


I 


Ts  oQj*«  *£■-**  *£*'5  »*=^  " 

5    i?^S*tSfelST**«^±^ 


■»   K   v  en 


<5       Oo   • 

^       fH  00  «M  '^  —  1^ 


_*^  «  « 


:^i'^,-vw^iK^^^i^'S^^^^ 


1  e 


e 


11 


t 

*0 


Uf 


^        «.!  4^  +J  *^**^ 


S  ^  tt       **^^*'_      IBS 


CO 


^^^^^^^^^ 


TWO     866A'» 
XFMR     10     Kv 


and      FILAMENT^/; 
Itisltd    SPECIAL*JP^ 


Traniistor  Po 
CONVERTER 

2VDC    to   500VDC 
up  to  200MA 

100   Watti?  Top  tf 
250  VOC 

DB500  S33 

12V DC    to    250VOC    wp    to 
Type  CI225E  $30 


t50MA 


Leece    Neville    Charger   SyMtemw 

Scaled  Silieon   Stud    Rectifier 

Finned  Stacks  Direct  Re  placement 

FOE  e  nr  rivno  @  iooa. 

Tn*«  yJ9  $18  


tf 


TAB"  BARGAINS 

New  Vnrlacs/or  equl?  0-135V/7.5A  |[5.30 
New  Ynrlurs/or  equiv  O-ISSV/S  Amp  510.05 
bC-HIKTF.R  Dejiir  800  ^ra/2^"  S3@. 

Df!  MTR  }myH/2W  ^  -  y  " 'i\9.' ^ ^€f 
RF-^ITC  GEZ-ITri  Mn  *  5  Amp  |4@,  2  $7 
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WORLD'S  LARGEST 

ELECTRONICS  CATALOG 


BIGGEST  SELECTION 
BIGGEST  SAVINGS 


^^^1^?$^^  IN  ELECTRONICS  FOR  THE  AMATEUR 


get  every 
buying  advantage 


FOR   THAT   BEST    DEAL  on   all   the 

newest  equipment  you  want,  write  or 
call  Don  Koby,  W9VHI,  c/o  allied, 
or  stop  in  at  our  ham  shack  and  meet 
Joe  Huffman,  W9BHD;  Joe  Gizzi, 
W9HLA;  John  Chass,  K9L0K;  Tasker 
Day,  W9QBB,  In  Milwaukee:  Lowel! 
Warshawsky,  W9NGV. 

HAM-TO-HAM  HELP— our  staff  of 
more  than  50  Hams  goes  all-out  to  give 
you  the  help  you  want.  Whether  you 
write,  call  or  visit  us  in  person,  you'll 
like  the  friendly  attention  and  interest 
you  get  all- ways  at  allied. 

NO  MONEY  DOWN:  Now!  More  Buying 
Power  with  Yoyr  AlUed  Credit  Fund  Plan 

ALLIED  RAQIO 

serving  the  Amateur  for  42  years 


•  Ham  Receivers  and  Transmitters 

•  World's  Largest  Stocks  of  Station  Supplies 

•  New  Build-Your*Own  Ham  Knight-Kits^^ 

•  Cittzens  Band  2-Way  Radio 

•  Electron  Tubes  and  Semiconductors 
«  Test  Instruments  and  Meters 

«  Everything  in  Stereo  Hi-Fi 

•  Tape  Recorders,  Tape  &  Accessories 

•  Everything  in  Electronic  Farts, 
Tools  &  Technical  Books 

SEND  FOR  YOUR  COPY  TODAY! 
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THE  GONSET 

G-76  IS  EQUALLY 

ADAPTABLE  TO 

MOBILE  USE 

OR  FIXED  STATION! 


The  G-76  is  the  ONLY  single  package  100 
watt  ALL  BAND  AM  transceiver  built  to- 
day. It  provides  the  maximum  in  versatility. 
It  is  compact  and  easily  installed  in  vehicle, 
office  or  home.  As  a  fixed  station  with  AC 
power  supply  and  speaker^  the  Gonset  G*76 
occupies  no  more  space  than  a  typewriter 
and  is  completely  compatible  with  the  3357 
VFO,  to  provide  amateurs  with  the  popular 
6  meter  band  coverage. 

The  Gonset  G-76  with  either  the  DC  or  AC 
power  supply  is  capable  of  operating  on  low 
or  high  power  — from  20  watts  to  100  watts 
AM  phone  and  20  to  120  watts  C.W.  The 
power  supplies  include  all  necessary  cables 
for  fixed  station  or  mobile  installation. 


This  moderately  priced  transceiver  ofTers  excellent  communica- 
tions on  six  amateur  bands:  6,  10,  15,  20,  40  and  80  meters,  will 
mount  in  any  auto  or  boat,  and  converts  in  60  seconds  from  mobile 
to  fixed  when  used  with  the  AC  speaker  power  supply,  model  3349, 

For  additional  inform  at  ion  on  the  Gonset  G-76  contact  your  near- 
est Authorized  Gonset  Distributor  or  write  Dept.  ST-9. 


DIVISfON    OF    YOUNG    SPRING     &    WIRE    CORPORATION 

801   SOUTH   MAIN  STREET,  BURBAN  K.  CALtFORN  lA 


National  Radio  Company  will  announce  its  new  SSB  transceiver 
next  month  — the  first  product  In  a  brand-new  series  of  advanced 
equipment  for  the  amateur.  The  result  of  almost  two  years  of 
engineering  development,  the  new  transceiver  is  designed  to  pro- 
vide superb  multi-band  SSB,  AM,  and  CW  performance  to  meet  the 
mobile   and    portable   requirements   of   practically  every  amateur 

Of  particular  importance,  the  transceiver  is  not  a  *'one-band- 
only"  unit  —  yet  it  will  be  priced  competitfvely  with  single-band 
transceivers  already  announced  or  now  on  the  market 

The  new  National  transceiver  is  the  answer  to  a  ham's  dream 
of  SSB  performance  and  versatility  at  a  realistic  price  — If  you 
are  now  considering  the  purchase  of  SSB  gear,  we  strongly  recom- 
mend that  you  wait  30  days  for  full  information  from  National  .  .  . 
we  guarantee*  that  you  wilt  be  glad  you  did! 


^speaking  of  guarantees  —  of 
course  the  new  transceiver  carries 
NationaTs   one-year  guarantee! 

Please  send  me  full  price  and 
specification  information  on  the 
new  National  Transceiver  as  soon 
as  available! 


Name 


Address 


City 


State 


National  Radio  Co.,  Inc. 

National  Radio  Company,   Inc*  Melrose  76.  Mass.  Dept,  73-9 

A  Wholly  Owned  Subsidiary  of   National  Company,   Inc, 

Export:  Ad  Auriema   InCi  85  Broad  St,,  N,Y*C.  Canada:   Tri-Tel  Assoc,  81  Sheppard  Ave.  W*, 

Willowdale,    Ontario 


